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FORTY CENTURIES 


ORTY centuries of land use and development of agriculture afford 
perspective in time for a picture of man’s occupancy of China as 
significant as the areal perspective of the vast land itself. The joint 
perspective that time and place form, brings into sharper relief and focus 
distinctive features of China’s cultural pattern than those of almost any 
other country. Even Egypt, Mesopotamia, or India, where likewise forty 
centuries of farmers have made their nice agricultural adjustment to their 


habitats, are not so sharply defined. 


The agricultural landscape of China represents continuous, patient, per- 
sistent tenure of every arable territory, the best use possible of every pro- 
ductive acre that can be made to yield a harvest, whatever the cost, to feed 
the hungry. Irrigation and flood control, cultivation and conservation, 
have been socializing activities since the very origins of China’s land utiliza- 
tion. Throughout the forty centuries or more of crop and stock farming, 


they have shaped every aspect of the countryside, seasonally and locally. 


In every part of China where the good earth can be made to yield its 
produce for sustenance of millions of good folk dependent upon it, agri- 
culture prescribes the pattern of settlement, of fields and roads, of institu- 
tions, and even of life itself. The warp and woof of the cultural fabric in 
any part of China is spun of fibers of farm activities and attributes. Every- 


where in China they are woven into the pattern of the landscape. 
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AGRICULTURAL LANDSCAPE OF SOUTHWESTERN CHINA: 
A STUDY IN LAND UTILIZATION 


NOR correct understanding of the 

| { igricultural landscape, it is im- 
portant that information should 

be collected from detailed studies of 


small type regions. Analysis of statis- 


data without field” study 


is Ope n to 
The 


question, as 1n 


China. 


present paper purposes to 
show the agricultural landscape of 


Southwestern China based on analysis 
ol detailed land itilizatio studies oft 
ty pe regions 

The area under discussion comprises 


greater part of the province ol Szechuan 


and Kweichow and 


eastern pPa®r 


Yunnan which during the secon 


formed — the 


War®r 
China 


backbone ot 


SURFACE FEATURES 
I rie lose dl in high mount INS, SZC hi an 


1S a typical basin covered by variabl 


thickn f red bed Generally sj 
ICARTICSS ©) itd] MccrsS mOTICT atl ~ tank 


tive gions may be 
Chenetu Plain, Basin 
N \\ Plateau 
Parallel Ridges and Vallevs of 


Szechuan 


Ing, physiographic re 


distinguishe ca: 


Centre, Basin Rims, and 


| astern 


Figure 1 Situated at 500 
700 m. above sea level, Chenetu Plain 
is remarkably flat and forms the most 


extensive plain in Southwestern China. 


It is essentially a huge alluvial fan of 
the Minkiang, about 8&0) kn fron 


“G0 Jen 


1 
northnwes to 


140 km. 


southe ast and 
trom northeast 
The 


] ] en 
yone advanced erosion. n 


to northwest. 


red beds of Szechuan have under- 


Basin 
Centre, low mesas and cuestas are 


the 


separated by broad vallevs which 


ven- 
erally lie at 200-300 m. above sea 
level foward the rims, hills become 
higher and vallevs more restricted, 
gradually passing into lofty mountains 
of the border ranges of the Szechuan 


in 
Basin. 


Szechuan is a high plateau about 3500 
LO00) m 


The northwestern corner of 


above sea level; it forms part 


of the cold grassland steppe of the 
great Tibetan Plateau. 

Between Ta-hsien and Yung-Chang 
in the west and Wan-hsien and Fou 
Ling l the east eastern Szechuan he 


folded into parallel anticlines and syn- 


clines trending generally northeast- 


southwest, with anticlines as ridges and 
svnclines as vallevs. <Anticlinal ridges 
usually rise 500-700 m. above svnelinal 
vall Vs 


The province of Yunnan may be 


conveniently divided into two parts 
by the great longitudinal valley formed 
by Er-Hai (Tali Lake) and the Red 
River. The western part comprises 


precipitous gorges and alpine mountains 


while the eastern part consists generally 


undulating plateau about 2000 


Actually, 


the plateau is dotted 


above 


sea level. the 


surface ol 


with 
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FIGURE 1.—A sketch map of Southwestern China. 


numbers of intermontane basins which 1000 m. above sea level, but broad 
lie at 1700-1900 m. above sea level and basins like the Kunming Basin_ in 
are surrounded by mountains rising Eastern Yunnan are lacking. 

200—600 m. above them. 


Kweichow and Eastern Yunnan are CLIMATE 
often spoken of as one geographical The climate of Southwestern China 
region, the Yun-Kwei Plateau. In fact, is subtropical monsoon type. — Shel- 
Kweichow differs considerably from tered by high mountains in the north, 
Eastern Yunnan. A greater part of Szechuan is noted for its mild winter 
Kweichow is quite mountainous; here when the January temperatures seldom 
and there, open valleys and small inter- fall to freezing. In Yunnan and Kwei- 


montane basins may be found at about chow, the temperature is much_ in- 
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fluenced by altitude. Situated at 1892 
m. above sea level, Kunming is famous 
for its perpetual spring, being cool in 
summer and mild in winter. Summer 
in most parts of Kweichow is pleasant, 
but winter is distinctly colder. Gen- 
erally speaking, in Southwestern China 
climate permits winter cropping and 
it is Customary to raise two crops an- 
nually except where higher elevation or 
other conditions render growth of winter 
crops impossible or impracticable. 
Rainfall is usually sufficient for agri- 
culture. In most parts of the region, the 
mean annual precipitation amounts to 
about 1000 mm., with distinct maximum 


in summer months. 


LAND Us! 


In previous studies of the agricul- 
China, 


included in 


tural regions of Southwestern 


China is 


Tableland ”’ 


‘Southwestern 


by H. Y. Hu and designated 


as Szechuan Rice Area and South- 
western Rice Area by Buck. However, 
as the actual agricultural landscape 


presents greater diversity, the division 


seems Ove rsimplitied. IR cent held stu- 
dies by various students show that 
Southwestern China mav be conven- 


iently divided into six land use areas: 
Chengtu)§ Plain, Centre of Szechuan 
Basin, Rims of Szechuan Basin, Parallel 
Ridges and Vallevs of Eastern Szechuan, 
Eastern Yunnan Plateau and Kweichow 
Plateau. Land utilization of each area 
is illustrated by detailed field study of 
typical or several typical localities. 


Chengtu Plain 


Chengtu Plain is the richest part of 


Szechuan Province and one of the most 
intensively cultivated areas of all China. 


It stretches 


the administrative 


across 


area of 20 hsiens (Hsien or district is 
an administrative unit in China) with 
an area about 5300 Sq. km. Being a 


APE 
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FIGURE 2 \ fr 


igment of the Chengtu Plain, 


near Sin-fan Hsien, north of Chengtu City 
iufter Yang 1 others Except farm houses 
nd graves, everv bit of land is occupied by 
paddy fields, well irrigated by the Tukiangven. 


composite alluvial fan deposited bv the 
Minkiang and other streams, the plain 
flat 


Kuanhsien, 


is not monotonousl\ but 


slopes 
the 
fan of the 


As the plain is well watered 


outward from 
of the 
Minkiang. 
by 


Tukiangven, 


gently 


apex huge alluvial 
innumerable channels of the famous 


which distributes water 
of the Minkiang for irrigation, most of 
the land is cultivated and vields wonder- 


fully good crops. In the centre of the 


plain around Chengtu, Sinfan, Bihsien 
and Wenkiang, about 75 per cent of 
the total area is cultivated. That the 


index of cultivation is not higher is 


because large areas are occupied by 


villages and irrigation channels which 


are especially numerous in the plain. 


But intensity of land use is clearly 
shown by the fact that there is prac- 
tically no waste land in the plain (Figure 
ah. Detailed field survey by L. P. 


Yang and others gives the following 


hgures: 
Cultiv 1 7S% 

P idy ; ‘ 

Dry ft l 3% 
Towns ze 15% 
( s i 8% 
( iv r¢ 
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FIGURE 3. 
near Wenkiang Hsien, west of Chengtu City. 


The network of irrigation channels 


Here, thanks to the well-managed irriga- 
tion system, 95 per cent of the cultivated 
land is paddy field which after a summer 
and major crop of rice, is capable of 
producing another crop in the winter. 
While rapeseed and wheat form prin- 
cipal winter crops, vetch, often plowed 
under as green manure, Is also important. 
The practice of winter fallow for storing 
the 
dependable supply of 


because 
the 
Tukiangyen has relieved farmers from 


water in fields is rare, 


water from 


such need. Thus in contrast to winter 
water fields in other parts of Szechuan, 
two fully reliable crops may be produced 
fields. 


the richness of the Chengtu Plain. 


from paddy This accounts for 
The agricultural landscape is dom- 


inated by irrigation channels’ which 
run straight and wide across the verdant 
the 


area of southwestern part of Shuan-Liu 


plain (Figure 3). In 9.6 sq. km. 
Hsien, more than 7 per cent of the total 
land surface is occupied by irrigation 


channels which have a total length of 


81.4 km. 
nels that 
life and all human 
Chengtu Plain. 


Indeed, it is irrigation chan 
form the bases of agricultural 


activities in_ the 


Towards edges of the plain, low hills 
100 m. high 
hills 
extensive in 


Hills 


about 50 rise here and 


there, forming tracts which are 


most sic 


Shan 


the southeastern 


Nlou-Ma 


(Tungshan and 
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Hills). The hillocks are equally labori- 
ously cultivated, but chiefly for dry 
crops instead of rice. As a result, 
although index of cultivation is. still 
high amounting to 65 per cent, the 
dominance of dry fields produces a 


totally different landscape from neigh- 
bouring Chengtu Plain. 

According to L. P. Yang and others 
land 


, 


use in the hilly area of Chenegtu 
Plain is distributed in the following 
percentages: 
Cultivated area 65% 
Paddy field 20% 
Dry field 45% 
\ dland : 
Towns and KR 12% 
Ponds, road d cha ‘ RO 
(srave 1% 
Vas land Y/ / 


PADDY FIELD TYPES 


WIN TER-WATER ORY FIELD 
bod RAIN- FED 


——- IRRIGATED 





FiGuRE 4 Land utilization of Hill District 
east of Chenetu City (after Yan ind other 
Phe predominance of dry fields and the presence 


of innumerable ponds for storing water at 


characteristi of the land Cape 
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to higher location and 
the of Chengtu 
Plain, most paddy fields in the region 
can hardly be benefited by the Tukiang- 


ven 


Owing greater 


distance trom centre 


irrigation have 


svstem; they 


to 
depend on uncertain water supply from 


rainfall rain-fed fields) or artificial 
ponds which are extremely numerous 
on some hillocks (Figure 4 Conse- 
quently, the paddy fields are lower in 
vield and incapable of raising winter 
crops. In dro fields, two crops are gen- 
erally harvested in a vear, wheat and 


rapeseed as principal winter crops, and 


maize most important summer crop. 


Diversity of productiveness of the 
land is readily reflected in density of 
population, which is roughly arranged 
in concentric zones, being highest in 
the centre, with 672 inhabitants per 
sq. km., but gradually getting lower 


and lower toward the edge where there 


In the 
centre of the plain, as the index of cul- 


are only 258 people per sq km. 


tivation amounts to 75 per cent, density 


ot population per sq km. of cultivated 


land (1.¢., nutrition density) reaches 900 
However, since some 40 per cent of the 
population lives in towns, density of 
rural population is only 400 per sq. km. 


and the corresponding figure for nutri 


densit\ about 530 


Yang, 


found 


tion km 


Ko, in his detailed field study, 


3R4 


pr Sq 


inhabitants 
ot 


km. in 
Shuan-Liu 


pel Sq 


rural 


Hsie 1) 


areas southwestern 


Centre of Szechuan Basin ts 


ol 


ot 


Orie 


the richest areas the 


province, chat 


acterized by gentle relief of broad vallevs 


and low 


hills. Rising only 100 m. above 
neighbouring valle the low hills. of 
red beds are laboriously terraced almost 
right to the summit \bout 70-80 pet 
cent of the total area is cultivated. = In 
the central part, paddy fields in many 
places constitute some 60 per cent of 
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the cultivated area, but in other parts, 


dry crops are equally important. In 
the lower To-Kiang valley, particularly 
in Nui-Kiang Hsien and Tze-Chung 


Hsien, sugar cane is an important cash 
crop which constitutes some 10 per cent 
of the total ol The 
cultivation of sugar cane is largelv con- 
centrated in rich alluvial terraces along 
the where half 
the cultivated land is often occupied 


by the In the Lower Fou-kiang 
valley, cotton is 


area cultivation. 


To-Kiang, 


more than 


Calne 


widely planted = in 


Shehung 


rich alluvial plain along the 


Suining, Santali and 


hsien, 
where the 
river forms the principal centre of cot- 
ton cultivation in Szechuan. 

In the of the 
region rises the Wei-Yuan dome which 
has local 
plains, cuestas, mesas and terraces, over- 
hills of 
about 700 m. above 


southwestern corner 


been dissected into alluvial 


looked by 


resistant sandstone 
the This 
is a more hilly part of the basin centre, 
where although the 


sea level. 


index of cultivation 


is still high, most of cultivated land 
consists of dry fields. In the north 
western part of Wei-Yuan Hsien, for 
an area of 138.7 sq. km., the percentage 


of the land in different uses is as fol- 
lows: (Figure 5 
( t i 64.8% 
Padd 1S¢ 
Drv t 1 49. 8% 
For 15.1% 
Cet ! 2.7% 
AN 13.7% 
H 0.9% 
As valley plains are very restricted, 
most (about SO per cent) ol paddy helds 


lie on shale slopes, especially in the cols 


of mountains and at the head of rivulets. 
It may be noted that some local valley 
plains devoted to rice cultivation are 


densely populated, with population den 


sity reaching 600 per sq. km 
Rinis ors ecHuan Basin 
Mut from the centre of the basin 


higher hills and narrower valleys present 
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a different landscape. It is a 
with low index of cultivation and con- 
sequently rather sparse population. Less 
than one-third of the land is cultivated. 
Predominance 


region 


of dry 
standing characteristic. 


crops is an out- 
With rice occu- 
pying only 10-30 per cent of the total 
area of cultivation, sweet potato and 
maize form the principal items in peo- 
ples’ diet. 


Parallel Ridges and Valley 
of Eastern Szechuan 


Eastern Szechuan is characterized by 
parallel and linear arrangement of land- 


a 


ue 


val 
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FIGURE 5. 


one 


a 


Land utilization in the hilly part of northwest Weiyuan. 
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scape. Six principal anticlinal ridges 
and broad synclinal valleys follow 
another in regular succession 
constitute the 


tion the 
As 


rocks 


one 
, the latter 
main centres of cultiva- 
while 
forested. 


former barren 
anticlines consist of sedi- 
of unequal resistance 
(sandstone, shale and limestone of upper 
Palaeozoic and Age), rapid 
erosion in Triassic limestone has carved 
narrow elongated 


are or 


mentary 
Mesozoic 
valleys (known 


Sao or Groove) in the cores of the 
clines, forming 


as 
anti- 
such anticlinal 
Ko-Lo Shan valley in the 
anticline, the Pe-Li-Sao 


y 
a ? 
FY 


valleys 
as the 


Shan 


Ko-l O 


valley 


Sy 


oy |g 
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the 
Kweilin-Sao valley in the Chung-Shan 


in the Tung-Shan anticline and 


anticline. The narrow valley floor of 
the anticlinal grooves are generally well 
but 


cultivated intervening hogback 


mountains remain barren or forested. 
The synclinal valleys, formed of Cre- 
sandstone and 
flat but 


low mesas and cuestas separated by 


taceous red shale, are 


not monotonously consist of 


ocal alluvial plains of varying width. 
local all | plair f ying width 


FIGURE 6. 


Land utilization in the Lower Lung-Chi-Ho Valley (after Chen). 
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Szechuan, because the value of a rice 
times that of a 


winter crop and it does not pay farmers 


crop is three to four 


to raise a winter crop at expense of 
water shortage during the next spring. 
On the slopes of higher hills dry fields 
are the rule. Kinds of dry crops planted 
vary according to condition of the soil. 
Generally speaking, in deep and fertile 
soils, a summer crop of corn and a winter 


crop of wheat or broad beans are the 


SCALE FOR INSET MAP 





The valley plain 


is largely occupied by paddy fields, but low hillocks, as well as recent alluvium along the river, are 


used for dry « rops. 


Wherever 


plains are planted to paddy and gentle 


water can be. stored, local 


slopes are also terraced for rice cultiva- 


tion. Intensity of land use is well 


shown in some rice terraces which are 
less than one m. wide. As spring rain 
is often unreliable, water for the seeding 


of rice must be stored beforehand and 


consequently, most of paddy fields are 
‘““winter-water fields,’ stored with water 


in winter and capable of producing only 


one summer crop of rice in a_ year. 


Except Chengtu Plain, the practice of 


winter-water field is widespread in 


rule, but where soil is thin and sterile, 
sweet potato and field peas form the 
principal summer and winter crop re- 
spectively. In very rich soils, it also is 
possible to raise three crops in a year. 
Before harvest of winter wheat, corn is 
planted and after wheat harvest, sweet 
potatoes are seeded between corn rows. 
Thus, rich soil, coupled with favourable 
climate farmers to 


enable Szechuan 


harvest wheat, corn and potatoes in 


one vear. 
In Eastern Szechuan, owing to large 
area of mountains, less than 40 per cent 
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of the land is cultivated which is a low 
figure compared to the Basin centre 
where index of cultivation often amounts 
to 70 percent. (The most reliable esti- 
mate of percentage of land cultivated in 
Eastern Szechuan is by Mr. H. Y. Chen, 
the figures: Ta- 
Hsien 38.5 per cent, Ta-Chu 37.2 per 
Lin-Shui 33.0 See his 
paper: Agricultural Geography of East- 


who gives following 


cent, per cent. 
ern Szechuan, Szechuan Economic Quar- 
terly, Vol. II, No. 4, 1945.) Dry crops 
are more important than rice. On rocky 
hills below the 1000 tung 


trees are widely planted; in fact, this is 


m. contour, 
the most important centre of tung oil 
production in Szechuan. 

However, the agricultural landscape 
and land use differ greatly between 
anticlinal ridges and synclinal valleys. 
It is estimated that in 58,000 sq. km. 
area of Eastern Szechuan, 90 per cent 
of the inhabitants live in synclinal 
valleys where the population density 
attains 258 per sq. km. but in anticlines, 
the density is only 47 per sq. km. (Ac- 
cording to Yang, in the proposed res- 
ervoir area of the lower Lung-Chi-Ho, 
the density of rural population is 186 
inhabitants per sq. km. as found by 
Chen-Lu in his detailed field study. See 
Chen-Lu, Geographical Investigation in 
Lion Rapids Area of the Lung-Chi-Ho, 
Szechuan, Manuscript, 1945. The lower 
density in Lion Rapids Area is due to 


the fact that practically all paddy fields 


are winter-water fields and are fre- 

quently suffered from drought.) 
Synclinal valleys are seats of pros- 

perous agriculture. The lower Lung- 


Chi-Ho valley, 
clinal valleys in Eastern Szechuan, may 
be taken as an 
the 


one of the longest 


svn- 


example (Figure 6). 


According to hydroelectric power 


development scheme, a dam is to be 


built at Lion Rapids, north of Chang 
Shou city and the rich valley plain 
below the 340 m. contour will be in 
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undated for an area of 38.8 sq. km. as 
Detailed field 
mapping of the proposed reservoir area 
by Mr. Chen-Lu on the scale of 1/10,000 
that 
the following percentages: 


a storage reservoir. 


shows land use is distributed in 


Cultivated area 85% 

Paddy field 54% 

Dry field 319, 
Woodland 2% 
River and ponds 11% 
Waste land and villages 2% 


Mr. F. C 
in the gentle undulating land between 
340-400 m. 
the proposed reservoir area shows that 
about 60-70 the 


is cultivated and dry fields account for 


(A special survey by Tang 


above the valley plain of 


per cent of surface 
50-60 per cent of the cultivated area. 
This may illustrate the land use condi- 
tion on lower slopes of the synelinal 
See F. C 


Feasibility of 


valleys. Tang, Report on 
the the 
Lands Bordering and Upstream of the 


Irrigation of 


Proposed Lion Rapids Reservoir, Manu- 
script, 1945.) 

While paddy fields are located largely 
in valley plains, rice is also planted in 
terraces on gentle dip slopes of cuestas 
where more than 100 steps of terraces 


A small 


of the top of mesas is also made into 


can sometimes be seen. part 


paddy fields but as the water supply is 


uncertain, yield) from such fields 1s 


rather poor amounting to only one- 


third of the yield of valley plain fields. 
The high 


area and predominance of rice in syn- 


percentage of cultivated 


clinal valleys present marked contrast 


to anticlines where large area of waste 
land and overwhelming importance of 
dry crops are the chief characteristics. 
The Mu-La-Sao is a typical groove in 
the core of the Huang-Kuo-Ya anticline, 


Flanked by 


south of Chungking City. 


hogback mountains about 500-600 m. 
high, the valley lies at 200-400 m. above 
sea level and is 18 km. long and 2-4 km. 
wide, with an area about 46 sq. km. 
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Field investigation by Mr. S. C. Song 
gives the following figures: 


Cultivated area 35.5% 
Paddy field 11.9% 
Dry field 23.6% 
Forest 10.1% 
Waste land sO 5% 
Houses and roads 3.1% 


It may be noted that the narrow valley 
floor is almost wholly used for paddy, 
and gentle slopes above the valley floor 
for dry Crops, while steep slopes of 
hogback mountains generally lie barren 


or forested (Figure 7). 


Eastern Yunnan Plateau 


In eastern Yunnan, intermontane 
basins form centres of agriculture. It is 
estimated that about 70-80 per cent 
of the total agricultural production of 
eastern Yunnan comes from the basins, 
which constitute only some 20 per cent 
of the total area of the region. Among 
the intermontane basins, the Kunming 
Basin, the Yang-Ling Basin, the Fu- 
Ming Basin, the An-Ning Basin, the 
Chin-kiang Basin and the Chu-Ching 
Basin are most notable. As the basins 
are similar in topography, climate and 
land use, detailed study of the one will 
be sufficient to illustrate the agricultural 
landscape of all other basins. The 
Kunming Basin where Kunming City, 
the capital of the province, is situated 
is the largest and the best known and 
therefore is hereby chosen as the type 
aTCa. 

The Kunming Basin as delimited by 
watergaps and cols in the surrounding 
mountains has an area of 1300 sq. km. 


Following the general tectonic line of 


Yunnan, it is an clongated basin cen- 
tered around the Kunming Lake (Tien- 
Chi), on the eastern side of which ex 
tends the broad alluvial plain formed 
by alluvium and deltas of mountain 


streams draining into the lake. Near 


Kunming City, the alluvial plain is the 


most extensive. A broad lacustrine 


plain is also found near Chen-Kung, 
Chin-Ning and Kung-Yang. According 
to a detailed land utilization survey by 
Chen-lu and others, 49 per cent of the 
total area of the whole basin is in paddy 
fields; dry field occupies 11 per cent, 
forest 3 per cent, waste land 32 per 
cent and unproductive use 5 per cent. 
It may be noted that the above figures 
include both alluvial plains and slopes 
of the surrounding mountains. Gen- 
erally, dry fields are found on lower hills 
and terraces in the rims of the basin. 
The large area of waste land is accounted 
for by the fact that slopes of the sur- 
rounding mountains are either barren 
limestone or too steep for profitable 
cultivation. In fact, deforestation and 
cultivation of steep mountain slopes 
often cause excessive soil erosion which 
has rendered a considerable area of both 
the slopes themselves and lower hills 
useless. The alluvial plain around the 
lake is intensively cultivated where, 
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FIGURE 7 Land utilization of the Mu-La 
Sao, near Chungking After Sung.) 
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except roads, villages, graves, rivers, and 


ponds, the whole 


practically area is 
covered by paddy (Figure 8). In the 
region irrigated by the Chin Chi Ho 
or the Gold Channel north of Kunming 


field 
total 3 km., 
graves 1.01 per cent, ponds 2.6 per cent 


City, paddy accounts for 95 


the 


per 
cent of area of 32 sq. 
and unproductive use 1.1 per cent. In 
the lacustrine plain of the lower Lo-Lung 
Ho Chen 


90 per cent of the total area is occupied 


Basin, Kung Hsien, about 
by paddy fields. 

It goes without saying that most of 
the population and cultivated fields of 


the Kunming Basin are concentrated in 


the alluvial plains. In Sung Ming 
Hsien, it is estimated that 70 per cent 
of the cultivated area of the whole 


hsien is found in the Yang Ling Basin. 
With concentration of cultivated fields 
comes concentration of population. In 
the Lake, 


Chen-Kung, Chin-Ning and Kun-Yang, 


four hsiens along Kunming, 
density of population reaches 178 per 
sq. km., about five times the average 
of the whole Yunnan Province. In cer- 
tain well-irrigated districts of the lacus- 
trine plain concentration of population 
Thus, 
Ning-Chi Ho Region, north of Kunming 
City, 562 


is even more remarkable. in the 


there are inhabitants 


per 
sq. km. Estimates by Chen-Lu and 
others put the cultivated area of the 
Kunming Basin at 755 sq. km. As the 


population of the basin excluding the 


urban area of Kunming City numbers 


about 404,000, the population density 
per sq. km. of cultivated land is 548. 
(S. L. Den, ‘“‘Agricultural Geography 


of the Kunming Basin, Yunnan,’’ Geo- 
Quarterly, Vol. IV, 1946; Fan Chin-Tai 
and Sun Cheng-Li, “On the Irrigation 
and Land Utilization Along the Ning 
Chi Canal,”’ Jour. Geogr. Soc. 


Vol. VIII, 1941.) 


In paddy fields, rice is the most impor- 


China, 


tant crop, cultivation of which depends 
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largely on the availability of irrigation 
water. With reliable and sufficient sup- 
ply of water, two crops can be grown 
in a year, rice as the summer crop and 
The 
that 
84 per cent of paddy fields are well 
supplied 
the 


wheat or rapeseed the winter crop. 


Kunming Basin is fortunate in 


with irrigation hence 
the 
fields without irrigation (rain-fed fields) 


about 8 


water; 


richness of basin. In paddy 


which form per cent of the 
paddy area, only one crop of rice can 
be raised in a vear, the field being gen- 


Along the 


Lake, there are narrow strips of swampy 


erally idle during winter. 


area which are inundated for most of 


the year, except in April when the water 


level of the Lake is low and the ground 


Lr 
4 RR IGATED FIELO 


Fe] LAKESIDE FIELO 


FiGuRE &.—The delta plain near Kunming 


well watered by irrigation channels and entire] 
given to rice cultivation. After Chen and 
others 

is exposed for cultivation. Such lake 


side fields form 7 per cent of the paddy 
area and are also capable of producing 
The 


vield differs considerably according to 


only one rice crop every. year. 


the condition of irrigation. According to 
data compiled by Chen-Lu and others 
in more than forty localities, the propor- 
100:70:40 


for irrigated fields, lake-side fields and 


tion of the rice vield is about 


rain-fed fields respectively. 
Two crops are generally produced in 


dry fields every year, wheat as_ the 
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principal winter crop and maize the as a whole, paddy field accounts for 
most important summer crop. A re- nearly 80 per cent of the cultivated area. 
markable feature in the land utilization 

of the Kunming Basin is large acreage Kweichow Plateau 


of orchards in Chen-Kung. Terraces ae , 
‘ . A greater part of Kweichow Plateau 

about 20—45 m. above the surface of the. : ; i 
; is strongly dissected, resulting in a most 
Lake have good drainage and favourable Aa aa 7 : 
' _. , varied relief of anticlinal ridges, inter- 
exposure suitable for the growth of fruit 
: ; montane basins and synclinal and _ ero- 
trees. In Chen-Kung Hsien, a broad |. 
e sional valleys, with mountains _pre- 
terrace about 7 km. wide and 25 km. . . = 5 . 
dominating. The landscape is_ best 
long forms the land of orchards, par pictured in a local usage saying that 


there are no three lis of flat land. (1 
Chinese li equals to % km.) The 


excellence (Figure 9). It is in this hsien 
that orchard constitutes 18 per cent of 


the total area of cultivation, the per- topography differs somewhat from east- 


centage occupied by paddy being only ern Szechuan in the lack of regular 
41 percent. Thus Chen-Kung is unique arrangement of folds, narrower synclinal 
in the Kunming Basin, for in the basin valleys and large area of limestone which 
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FiGURE 9.—Land utilization near Chen-King, south of Kunming. Note the large area of orchard 
on terraces. (After Chen and others 
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generally forms desolate mountains in- district by the author and his colleagues 
capable of cultivation. The index of may serve as an illustration of the richer 
cultivation is often inversely propor- parts of Kweichow. In Tsunyi district, 
tional to the area covered by limestone. as in other districts of northeastern 
Thus, a large area of limestone explains Kweichow, where limestone is not very 
low percentage of cultivated land and widespread, land use is characterized 
general poorness of the western and_ by higher percentage of cultivated land 
southern part of Kweichow. For ex- and large area of forest (Figure 10). 
ample, the limestone plateau between In the surveyed area covering 1340 
sq. km. the condition of land use is 
given in the following figures: 


Cultivated area 36.7% 
Paddy field 23.5% 
Dry field 13.2% 
Forest 44.5% 
Waste land 9.5% 
Houses, roads, etc 9.1% 


As most cultivated fields are in inter- 


Ror 


D 
Z 


montane basins and valleys, paddy 
still forms the principal crop. Between 
Tsing-Chen and Ping-Pa, where solution 


TSUNYICITY has carved broad valleys in limestone 


FS vos FIELDS ah area, paddy is also the most important 


crop. It is estimated that near Ping-Pa 
DRY F “4% . , 
on es Liz ae ae at least 30 per cent of the total area is 


, yjanted with rice. In Kweichow, as 
ee ANDWASTELAND MIXED 


' 2 weTens elsewhere in southwestern China, facility 


KMS as of irrigation determines vield of paddy 


fields, whereas harvest of dry crops 
1300 ‘ 
depends as much on_ soil and_ slope 
1100 ° » ° ‘ P ‘ 
as on rainfall. Distribution of = dry 


900 
8 


fields bears intimate relation to geolog\ 





nie . In Northern Kweichow, dry fields are 
FiGuRE 10.—Land_ utilization near Tsunyi 


City. In more inaccessible parts, mountains widely seattered on mountain slopes 


are heavily forested. After Jen and others because widespread occurrence of 


a — ae , Triassic and Cretaceous shale favours 

Chin-Sha and Chien-Si is essentially a. ; cae : 
formation of rich soils; but in Central 

desolate plateau of barren rocks. Near 


oe Kweichow, as mountains are generally 
Chin-Sha, the plateau is so desolate 


a ON ct constituted of barren limestone, dry 

pada aaa a fields are more restricted in extent. 
town or even a single village can be In Tsunyi district, pressure of popula 
seen along the main road. The presence tion is already very great. According 
of Miao tribes in Kweichow may also to figures issued by the local government 


have some influence on land use because jp 1945. the population of the whole 


they often practice less intensive or hsien, excluding urban area of Tsunyi 


primitive method of cultivation, City, is about % million and cultivated 


Detailed field data on the land area 562 sq. km., with a nutrition 
utilization of different parts of Kweichow density of 889 people per sq. km. The 


are lacking, but a survey in Tsunyi high figure may be explained by the 
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fact that the cultivated 


area is too low and forestry in its various 


estimate for 


forms (lumbering, charcoal making, 


cultivation of ‘‘silver ears,’’ and breed- 


ing of wild silk worms) provides a con- 


siderable of the of 


part income rural 


population. 
CONCLUSION 
Land utilization of 


China has not been extensively mapped. 
But from 


southwestern 


but well 
chosen ty pe localities, some general con- 
be In plains 
and local valleys, with index of cultiva- 
tion to 


an analysis of a few 


clusions may 


suggested. 


amounting rs 


than 


more per 
cent, practically all cultivable land has 
been used. Here as nutrition density 


for rural population reaches more than 
500 per sq. km., pressure of population 
felt. In mountainous 
parts, only 10-30 per cent of the land is 


cultivated. But of 


soil, every available tract 
of mountain slopes is laboriously tilled. 


iS often seri yusly 


within the 


limit 
climate and 


In the Kunming Basin, Tsunvi District 


and northern and eastern Szechuan, 


over-cultivation of steep slopes is com- 


mon. Cultivated fields are perched on 


slopes of over 50 degrees, naturally re- 


all 


sulting in excessive soil erosion with 
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its evil consequences. Evidently, the 


cultivated area can not be increased to 
any large extent, but this is not to say 
that the present condition of land use 
is incapable of any further improvement. 
The method of cultivation in local plains 
of southwestern China is intensive only 
in the sense that a large amount of labo 
(man-hour) is being spent, but regarding 
amount of fertilizers applied and facili- 
of 


mains to be done. 


ties irrigation available, much re- 


A considerable area 
of paddy field is now compelled to lie 
fallow in 


winter owing to the lack of 
fertilizers and = irrigation water. In 
Kunming Basin and Chengtu Plain, it 
has been shown that development of 


hydro-electric power and improvement 
of irrigation will make a large part of 
the present winter-water fields capable 
of Yield of 


crops C raised by 


producing winter 


be 


proper supply 


Crops. 
in considerably 
of irrigation water, im- 
provement of seeds and generous appli- 
of that 


increase of crop production in China 


cation fertilizers. It seems 
depends not so much on opening of sub- 
marginal lands in frontier provinces as 
on proper and more efficient use of the 


present area of cultivation. 








WHEAT IN THE SOUTHEASTERN STATES 


K. M. Seitz 


LTHOUGH 
wheat is grown in southeastern 

United States, that part of the 

United States south of the Potomac and 


not a main crop, 


Pro- 
duction is not distributed evenly but 
concentrated in a 


Ohio and east of the Mississippi. 


The re- 
maining areas produce little or no wheat. 


few areas. 


WHEAT IN 
UNITED STATES 


PATTERN OI 
SOUTHEASTERN 
Within United 
there are three main concentrations of 


southeastern States 


wheat production (Figure 1). One ex- 
tends along the Piedmont area of the 
Carolinas The three 
states contain fourteen counties which 
in 1939 produced over 200,000 bushels 
of wheat. 


and Virginia. 


With exception of three, all 
counties lie in the Piedmont to the east 
of the Appalachians. All but a few of 
the remaining counties in the concentra- 
tion produced over 100,000 bushels. 

the val- 
leys of the Appalachians extending from 
northern Virginia through the Shenan- 


Another concentration is in 


doah Valley in a southwesterly direction 
into eastern Tennessee to Bradley and 
Polk counties just north of Chattanooga 
(Figure 1). Production of the counties 
in the second area is not as great, rang- 
ing from 80,000 to 200,000 with the 
majority near 100,000. 

The concentration is 
centered in north central Tennessee near 


westernmost 


the Kentucky border and extends north- 
ward to the Ohio River and southward 
to the Alabama border. Robertson and 
Sumner counties on the northern boun- 
dary of Tennessee produce 300,048 and 
207,612 bushels respectively. 
tion in 


Produc- 


other counties is much lower 


with the majority ranging from 60,000 
to 90,000. 
are the reputedly rich Blue Grass Region 
and the Nashville Basin, but in 


Included in the concentration 


them 
wheat production is not greater than in 
some other parts. 

The remainder of southeastern United 
Actually 
a large area grows none. Southward 
Bay the 
the counties either 


States produces little wheat. 


from the Chesapeake along 
entire eastern coast 
have no production or less than 20,000 
bushels. The entire state of Florida is 
without wheat production and the area 


extends northward and 


the Ala- 


bama and Mississippi. Altogether, seven 


of no wheat 


westward through states of 
counties in the state of Mississippi pro- 
duce that state’s total of 38,974 bushels 
of wheat. In Alabama, the northeastern 
section of the state contains the counties 
in which wheat is grown and not one of 
them has production greater than 20,000 
bushels. In Georgia, although most of 
the counties with exception of those 


along the southern and eastern bounda- 


ries produce wheat, only a few have 
more than 20,000 bushels and they are 
close to the South Carolina concen- 


tration. 

Another entirely void area embraces 
the eastern counties of Kentucky and 
the southern counties of West Virginia. 
Extending northward from this void to 
the middle of West Virginia is a series 
of counties producing less than 20,000 
bushels. A similar group extends west- 
In North Carolina 
the western tier of counties are low pro- 


ward and southward. 
ducers. They are between the Appala- 
the 
Another low-producing 


chian concentration and Piedmont 


concentration. 
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rHE 


area extends south from Illinois through 
western Kentucky and Tennessee. Here 
only a few counties report more than 
20,000 bushels. 


FACTORS IN CONCENTRATION 


The fa- 
vored by physical conditions and type 
Although the 
land is hilly, most of it is not too steep 


Piedmont concentration is 


of agriculture practiced. 


modern harvesting 


the 


use of 
Also, 


drained clay loam favorable for wheat. 


for efficient 


machinery. soil is a_ well- 
The climate is not the best but satis- 
of 
Rainfall is least satisfactory. 
44”° in South Carolina 


Virginia. 


factorv for growth winter wheat. 


It ranges 
to 42” in 


? 


30 


from 
This is excessive, as is 
considered the maximum desirable. Ex- 
cess moisture promotes insect pests and 
fungi growth. Winter temperatures, in 
are low enough 


Winter 


weeks of cool weather 


the concentration, 
the 


to 


“Wwinter”’ wheat. wheat 


must have a few 


to develop fully. Virginia’s mean Janu- 


ar\ in the wheat is 


a 


temperature area 
South Carolina has a January mean 
temperature of 44° and one to four cold 
waves each vear send the temperature 
down to 20 

There are two tvpes of farming in the 
The 


farming 


area in which wheat plays a part. 


first is general diversified in 


which crops used in rotation are corn, a 
wheat), and 


grain times 


In 


pre xluces the most 


small many 


clover. 


Augusta County, which 


wheat in Virginia, 
28 per cent of the crop land is in wheat. 
Agriculture in the county is the general 
The 
tobacco farming, in which winter wheat 


after 


diversified type. other type is 


IS sown tobacco is harvested in 


fall. 


harvest of wheat, the land is put into 


late summer or earls Following 


pasture or a green manure crop planted 


with the wheat. The following spring 


the cvcle begins again. In this plan, 
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wheat gives high yields as it uses the 


excess fertilizer from the tobacco. Also, 
it gives winter cover in an area where 
soil erosion is a major problem. David- 


son County in North Carolina which is 
in the tobacco region has 19 per cent 
of the crop land in wheat. 

In the Appalachian valleys much the 
same situation prevails with exception 
that tobacco farming is not so important. 
Soils are silt or clay loams, well drained 
by surface streams and sinks, minimiz- 
ing of 50” 
nually. The land is undulating, gently 


excess rainfall about an- 


rolling, and 


most of it is suited to mechanized farm- 


rolling or strongly rolling, 
ing. Farming is diversified, with wheat 
a minor crop but desirable as it forms 
winter cover, and fall pasture, and yields 
a cash crop. Hawkins County, Ten- 
nessee, has 13 per cent of its crop land 
in wheat. 


Tobacco farming plays an important 


role in the western concentration of 
middle Tennessee and Kentucky. Here 
also, soil and topography are suitable 


In 


are chiefly 


to production of wheat. this con- 


centration soils vary, but 


loams. The upland soil is silty and not 


so rich as the soil of the Nashville Basin. 


Most of the surface of both is level 
enough for farm machinery. Rainfall 
. = sy 

is heavy, about 50° per year, but, 


excellent drainage helps counteract the 
Winters 


wheat. 


excess moisture. are cool 


enough to “‘winter’”’ The area 
of 


identical 


heavy wheat production is almost 


the Dark 
In the area Sumner 


with and 


Burley 
Fire Tobacco areas. 
County has 15 per cent of its crop land 
and wheat follows tobacco 


in wheat 


to use the fertilizer. It also gives winter 
cover crop. In Tennessee wheat is also 
used in connection with two other types 
of farming, sheep raising and dairving. 
In both it is used as feed, fall pastures, 


and cash crop. 
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FACTORS IN NON-PRODUCTION The coastal plains, both on the Atlantic 

The low and non-productive areas and Gulf of Mexico, are composed of 
are result largely of three factors, un- sandy and peaty soils undesirable tor 
desirable physical conditions, diseases growth of wheat. They are leached of 


and insect pests, and type of farming. plant nutrients and are poorly drained. 


oa Uj 


[+ _] UNDER 40,000 
4 40,000 TO 80,000 


eee IIa 


HMMM over 200,000 





FIGURE 1. Though not 4S a Main crop, wheat is yrown in several areas of concentration in that 
part of the United States south of the Potomac and the Ohio and east of the Missi Ippl. 








WHEAT IN Sor 


THE 


Thev receive more rain than is desirable, 
particularly along the Gulf which re- 
In Missis- 
sippi, Alabama, (seorgia and Florida 


ceives 60” to 65” annually. 


is not suff- 


the 


temperature in the winter 


ciently low to ‘‘winter’’ wheat. 


“All winter grains have a certain degree 
of winterness which can be satisfied only 
if they are subjected to low tempera- 
tures, or short days, or both, for a period 
of 


the 


several weeks.’ The void parts of 


above-mentioned states do not 


satisfy the requirement and are low ot 
non-producing areas 

The mountainous areas of the Appa 
all ol 


difficult and eliminate wheat because of 


lachians make tvpes farming 
the impracticability of the use of machin- 
The same is true of the dissected 
Cumberland Plateau of 


tuckyv and West Virginia 


Wheat is subject to many fungus dis 


ery. 


eastern Ken 


eases known as rusts or smuts. Such 


diseases thrive in the moisture and warm 


climates of the deep South. The Hessian 


fly also thrives in such a climate. The 
Hessian = fly deposits its eggs on the 
voung wheat in the fall and the larvae 
feed through the winter on the stalks, 


seriously handicapping growth of 
healthy Warm, 
permits two generations to breed in the 
The 


planting and germinating season of win 


plants moist climate 


summecr second one comes at the 


ter wheat The only effective preven 
tion of damage its to plant after the 
reproductive stage of the fly is) over 
In many sections it 1s too late for wheat 


-%> 
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planting. The two factors, undesirable 


physical conditions, and prevalence of 
ol 


wheat to 7 or 8 bushels per acre or even 


diseases and insects, reduce vield 


less in low-production are: making 


is, 
wheat an unprofitable crop. The farmer 
finds a better land use. Elmore County, 
Alabama, than 1 of 


its crop land in wheat and the average 


has less per cent 
vield is 4 bushels per acre. 

In the cotton region of the deep South 
wheat production is almost non-existent. 
Four cotton counties of Alabama, Jack- 
son, Jefferson, Chilton and Elmore have 
less than 1 per cent of the crop land in 
Cotton and wheat do not form 
) 


their growing seasons overlap. 


wheat. 


a sequence labor requirements, as 


Wheat 


must be planted when cotton is ready to 


pick and harvested when cotton is 
planted 
PROBABLE TRENDS 
Under present economic conditions 
there seems little likelihood there will 


be much change in production of wheat 
Phe 


well 


southeastern l'nited States 


ol 


climatic 


1h 


southern limit wheat is fairly 


established by conditions and 


cotton farming Possibility for in 


creased wheat produc tion is found only 


in present 


areas of concentration. How- 


ever, in them wheat plavs a minor rol 


and may be replaced by other small 
grains. Thus, unless price of, and ce 
mand for, wheat change radically, it 


will probably remain as it is, a small 
part of the crop pattern of southeastern 


United States. 











MECHANIZATION OF THE SUGAR BEET INDUSTRY OF 
SCOTTSBLUFF COUNTY, NEBRASKA 


James Ek. Rowan 


INTRODUCTION 


EARLY all of the 33,917 inhab- 


itants of Scottsbluff County, 


Nebraska, are dependent for a 
livelihood upon an agricultural economy. 
More than half of them, 5 


7 per cent to 
be exact, are farmers. 


One of the principal money crops in 


the country is the sugar beet. In adjust- 


ment to particular physical conditions 


of the region, ersons who have been 


I 
associated with various aspects of pro- 
ducing and marke ting beets have made 


use of some special kinds of machinery. 


Economic eons quences of the deve lop- 


c . | 1 
ment are of interest to the geographer. 
|_OCATION 

' ' 
Scottsbluff Ce is central in th 
western tier of counties in the | 
' . 
handl ol Nebraska. Phe westelr 
boundary of the county forms part ol 
' 
the easte! DO ol \\ OTT 
Physiogr iphic tne count for Ss 
1 
the eastern | of Goshet Hol i 


: 1 
County irom ort vest to soutneast 
on its way to its confluence with Soutl 

>} ) ) 

latte River ‘ North Platte Ni 

1 | | 
braska (;oshe Hy ( S ho 1 thirt 

i] 1 7 } ' ? 
mics wide ( este poundal! O! 
the count rows to appro 

' . 
mately ten miles ne he east 
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clovers and garden truck. Since th 


sugar beet is a dominant 


crop otf the 


country, unique in many respects, 
attention is focused on that crop. 
75.000 acres 


1945 the 
$1 000 


In 1929, approximate ly 


of beets were harvested. By 


acreage had decreased Lo about 


acres. The decrease in acre: 


profitable production of sugar beets in 


the region is precarious and involves 


inasmuch as there has 


many problems, 
been increasing demand for sugar d 


the | 


| ast Seve ral 


Vear®rs. 


CLIMATE AND WEATHEI 


The sugar beet 1s per thharh 


~ =~ S ve 
to climatic conditions To be grown 
SLICCE ssfull \\ thout IT vatlo { 
quires summer! rainfall In excess of 


twentv-five 


thrix ir t | } lant 
irive oni I here 1s ab da s 
snl ‘ Varn qa S ind coo nig - \\ I 
t 5 1 ? ? 
One CxXCep lt) hla ot ace q litle s { 
f-] } | 
niall SLC cone ( S ( 
' 
=CO tsb] tt ( ount 
Phe iVerave summe! tt ( ( 
| | it the center of the cropy , f 
Bf 7 Highest air temp es 
1° ' 
prevail ordinarily during afternoons 
: ] | | +} 1 \ 
occasionally are highet an 10 
| 
Jiurnal ifiation in summer 1s 
] ¢ ' ; ] 
larly morning temperature may fall as 
oe ) 
ov iS AS | Ra 1c] Is ot te ‘ ( 
f ' 
ire ea4ri morning to ¢ itte ~ 
\ 
eSpDoOnsiopte t< nigh ( ( 
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uary) is 25° F. Temperatures have been has been noted that twenty-five inches 
observed in late December as high as form the normal summer requirement, 
72° F., and as low as a Fs: Winter vet in Scottsbluff County the average 
diurnal variations are wide, but ordi- annual precipitation is only fourteen 
narily are less than in summer. It is inches. However, in some vears as 
unusual for a ‘‘cold snap,’ in which much as twenty or twenty-two inches 
temperatures go below O F., to last of precipitation fall in Mav and June, 
] 


more than a week or ten davs. Since’ and 1s sufficient to germinate seeds and 


there is litthe water vapor in the air, the start them growing. But uncertainty 


t 


sensible winter temperature 1s not dis- of the remainder of the growing season 


agreeable for men or lower animals. At 
least 65 pel cent ol the winter davs are 
sunny 

The GrOWINE season averages 140 


é ie 
davs The last killing frost of sprin 


= ne 
usually comes in the middle of Mav and 


Sentember Since ~ iT yerert Sererd] r¢ 
} 1) i I 


quires about two and one-Nall weeks for 





FIGURE 2 tractor powered topper-puller 
I Yh pu 

oadet Thirty of these machines were used in 
Scottsbluff Count uring the 1947 campaign 
Phe machine has several *‘bugs’’ which must be 
ted betore it in be regarded as successtul 

[The small rotating whee behind the right 
{ ‘ el of he ‘ he fron 
No v ne 

makes It vise for the farm oO de- 

' 

pene pe itural precipitatiolr tor 
mat oy his crop ( or sequel ti in 
recent ears rhe has resorted to irriga 
tiol ide possible b ivallability of 


IRRIGATION 
Irrigation Was introduced in Scotts- 


bluff County in the early 1890's to at 





Iv 


ment water supply for growth of alfalfa 


ind wild hav for winter feeding of range 

( ttl luxuriant crowth ot irrigated 
sec bit ~ ct q] Vp ( ( ' . . 

ialla led 0 ¢ Ol ol variet ot 


_ cs u( ite re S ma bul i tained 1) ocal 
Iros cl private Capita Atte he United States 
\ ili Hr preeipitatior Ss the Reclamation S« ce was established, it 

( Niaz trie eul sO il is boul dams icross re North Platte 
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developed a system of so-called ‘*Gov- 
ernment’ canals in the valley which 
reached into Scottsbluff County. The 
canals have average fall of 1.1 foot per 


Since the fall 
of the North Platte 


in the county is about eight feet per mile, 


mile. 
that 


is much less than 


River, which 
the irrigation water can be led awav from 
the river, to the greater portion of its 
upper terraces within Goshen Hole. 


the Cering 


( yn 


and kort Laramie 


YOVCTTII- 


ment project, located on the south sick 
of the 


cost 


river, irrigation improvements 

a little less than $100 per acre ol 

land watered. 
Original cost of the irrigation system 


land 


and eventually is to be paid out, with 


has been assessed against owners 


interest, over a forty-year period, after 


which the water “right” will be “paid 


of maintenance and 


bye 


canals 


up” and only cost 


oct asional Improve ments will as 


The S\ ot 


proved entirely 


sessec. stem 


has 


SUCCE ssful. 


an aver 
age year as much as three acre-feet of 
water are available to each acre of land 
below level of the ditches 
SOILS 
The soils of Scottsbluff County can 
be classed as (1) residual, (2) alluvial, 


} col 


3) ecolian, luvial and alluvial fan 


and (5) miscellaneous, of which residual 
and alluvial are most widels spread. 
All soils Are productive except where 
CXCESSIVE secpaye and alkalinization 
have taken place In some small areas 


wind erosion by constant westerly winds 


has removed 


most of the top soil and 

the areas, of course, are not productive. 
The farmer views the soils as silts, 
sands, silt loams and clay loams, of 
which the common types, Minatare 
Silt Loam, Epping Silt Loam, Goshen 
Loam, (soshen (Jar Loam and Tripp 


Loam are found in various places over 
the count’ (soshen Loams predomi 
nate in the western third of the count 


( 
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where much of the land is underlain, at 
depths of from three to twelve feet, with 
Brule Clay In the 
clay pan lies twelve to eighteen inches 
the 


hardpan. places 


below and there the = soil 


formation above is likely to be cla’ 


surtace, 


loam 


Lighter loams and sands do not hold 


natural moisture or irrigation water 
long. Capillary action and leaching 
take place very rapidly within them 
Fortunately, such areas are small, and 


in number 
hold 


crops for a week or ten days, the length 


few Remaining soils of the 


county, water at depths usable to 


of time depending on texture and struc 


ture of the soil and clay and humus 
content. 
TOPOGRAPHY 
\l] the productive portion ot Scotts 


bluff Counts 
Since 


has a gently rolling surface 


proper appli ation. ol 


Irrivation 





FIGURE 3 \ two-row beet puller or litte 
One of the efficient machines that ha beer 
effective in reducing hand labor and drudy: 
n sugar-beet production 
water to row crops requires nearly lev 
surface, much of the cropped area ha 
been leveled or ‘‘floated”’ each vear 
and in addition apphleation of irrigatios 
water has tended to level fields by fills 
small depressions with sediments 

Non avricultural areas of the count 


Are residual remnants of the High PP heaty 
which have successfully withstood ero 
sion by the river or the wind Phi 


form bluffs and flat-topped mesa 


South ol thre rivet slope ol thie terra 
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trom foot of the bluffs to the channel is 


toward northeast. Since 


much of the 
vallev area consists of dissected old river 
terraces the slope is low, with few plac S 
having gradients of more than five feet 
The floor the 


side of the river slopes toward 


per mile valle along 


north 


too is low, but in 


southeast It som 
places in the western part of the county 


its gradi nt exceeds ten feet to the mile. 


The gradient of the North Platte 
River is litthe more than eight feet per 
mile, not enough to produce swiftly 
running water The river is” highly 
braided throughout its course across 


the county. 


NIACHINERY 


In addition to the problem of irriga 


tion, necessary tor beets 


and 


are beset with the problem of high labor 


VrOoOWINY su il 


it ie 


in the region, farmers have been 


production Costs The problem can 
be solved only by use of machines suit 
ible to the local physical situation 
Mlany machines, designed by farmers 
ind others, have been introduced 


World 


cided 


War Il. 


labor 


brought about a de 


shortage in the area and 


and 


hastencd machine design 


CXpec4nr 


mentation 1946 season 


During the 


several machines introduced prior to 
1943 which had vone through a ‘trial 
and error” period were judged entirely 
successful 

(dive iccessl i labor SA VITN device 
isa manure loader It fits on the front 
of most types of tractors used and ts 


powered through a “take ot from the 


tractor motor Phe loader not onk 
climinate hand-shoveling of manure 
to spreader but specds the entire opera 


! 


tion of tertilizing beet fields at the 


when weather is extremel 


Lari 
Ol the cal 


variable and speed in all farm operations 


hee al to tartinge the new season's 


Crop ol byeveet 


considered essential 


Phe machine is widel used at pore crit 
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However it does not work well if the 
feeding lot, from which the manure 
must be loaded, is so soft that tractor 
which operates it “bogs down.” 

Krom 1918 to 1939 most sugar beet 
seed was planted with ftour-row horse 
drawn planters. In 1939, one of the 
larger implement manufacturing con 


cerns brought out 
the ‘‘farm-all”’ 
quite successful when the beet field had 


been prope rly ‘‘floated’’ and was nearly 
Since the 


a six-row planter for 


Lv px tractor. It was 


level 


planter is rigid in 


seed bed 
as beet seed 1s planted only 


half 


planter is 


construction a level surface 1s 


necessa&’ry 
and 


If the 


ground rough some of the 


one one to two inches deep. 


wide and the 


too 
beet seed may 


be planted either too deep or on top ot 
the seed bed 


\ six-row cultivator was placed on 
the market in the San Veal his 
cultivator, together with the planter, 

itivating opera 


specded planting and « 
tions at | 


east 


1) per cent and decreased 


in like proportion, the number of man 
hours During the 1946 season about 
10) per cent ol the sugar beets planted 
in Scottsbluff County were planted with 
six-row planters. More acreage could 
have been planted with available ma 
chines, had the shapes of the fields 
been rectangular \Mlost beet fields are 
irregular! shaped because they are 
bounded on one or more'‘sides by irriga 


tion laterals which must follow the 


high 
linn water 
to all the 


1h oat 


contour to apph 
held 


triangular 


irrigation 
\ six-row planter used 
held 


leaves much 


shaped with its 


many short “point rows’ 


of the ground unplanted. Consequently 


most smal oddly shaped 


helds are as 


vet planted with four-row horse-drawn 


planters that leave less unplanted space 


at ends and points 


\nother machine which has saved a 
yreat amount of hand labor is a cults 
vator equipped with knives, used for 
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blocking ”’ 


eCxCess plants in rows ot beets. 


beets, that 1s, cutting out 


It 
driven at right angles to rows ot plants. 
If the stand of beets is thick enough the 


*blocker’”’ leaves a beet plant for each 


1s 


eight-or ten-inch interval depending on 
At 


Necessa®ry 


the end 
for the 
the 


width of set of the knives. 


of the operation it Is 


hand laborer to go through 


~ 





beet 


ny uyar®r 


ola truck alter the I id been topper 


held and cut out or pull excess beets 


in the two-or three-ine h space not worked 


by the knife-equipped cultivator. Use 
of the machine decreases ‘blocking 

and ‘‘thinning’’ time as much as 20 per 
cent Since th. field is really cross 
cultivated in addition to being 


“blocked,” one cultivation through the 
rows of beets is often eliminated. The 
machine can be used successfully onl: 
if the field is level and the stand of beets 
is thick Rotar blockers have not 
been used in Scottsbluff Count: 
Another machine the ‘float, ha 
been instrumental in makiny = six-rov 
planters and cultivators and the process 


It is a 


rectangular in 


of ‘cross blockis SuCCE ssful 


land le veling aevice 


shape with a controllable leve hints cro 


bar near its ce f rear Db ear it ha 
' 

beet creased ength and width ane 
4 ' 

(4 4) ( ! ( re ine t elve t¢ 
lourteen leet cle nei twent to twent 

t © leet lor I bie reater thie ley ty 
and ath ol f ( ne the lewer mat 
nour ine enn ( Oy On té if itie thie 


( 
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bye 


‘*float”’ 


more nearly level the seed-bed « 
left. 
necessitate a large 

As fields 
level, other machines used in producing 
beds have 


Single 


al 


Increases in size of a 


r power unit. 


have become more nearl 


in 
double 


dises and toothed harrows now in opera 


suvar-beet seed been 


creased in width. and 


tion are in many cases 50 per cent 


yreater in width than they were in 1936 


(ntil 1940, during each irrigating 
season, many farmers spent hours hand 
shoveling openings in irrigation laterals 
ditches) and leading water from laterals 
to individual rows of beets. Since then 


the practice has spread widely to elimi 


nate the bi-weekly shoveling by install 
ing a series of steel, or wood pipes Wn 
the banks of the irrigation laterals or 
by placing bent plastic pipes ove! the 
sides of the ditches which work on the 
principle of the siphon. Wood and steel 
pipes are installed in) earl June and 
left in the lateral all summer. Plastu 





pipes are installed for each watering 
In addition to climinating about. si 
shovelings of dirt the pipes solve the 
problem of equal distribution of water 
to the row The pipes are placed at 
different levels alony the diteh and the 
highest part of the field is irrigated first 
Chen the water is released to the next 
lower le c| ot potpoe ly MiOvil i cil 
dam in the lateral 

Sriall birpolianne iné row Lye ‘ 
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to spra\ poisons as either Vapor or pow- 
der to control insect and worm pests of 
the The 


superseding — hors 


beets. 


method is gradually 


drawn or tractor 


drawn sprayers. Time consumed in 
spraying a field from the air is ordi 
narily less than one-fifteenth of the time 
consumed by the old method 

Soon after introduction of rubber 


tires for tractors, to increase traction and 


enable them to pull heavier loads pel 


unit of weight, two-row beet lifters were 


introduced = (1937) The lifter pulls 
beets approximately three inches out 
of the ground, loosening them enough 
so that the hand laborer has little trou 


ble pulling them out of the 


ground for 


piling Phe two-row lifter decreased 
the time necessary for ‘lifting about 
50) per cent or allowed one man to hft 
about twice as many beets per hour as 
formerl 


\fter the stival beets are lifted, piled, 


and topped they are loaded into a truck 
or Wwavon to bye hauled t© the beet 
dump Several attempts have been 


made to produce a machine which would 


lift thre beets, top them, pile the beet 
tops and load the beets on the truck or 
Wayon Im one trip through the> held, 
So far no one of these machines has 
proved entireh successful However, 
mechanical loaders which pick up the 
beets after then tops are cut olf, and 
carry them b moving steel chain. or 
rubber belt up to the bed of a truck 
are used etfectivel They do away 
with hand COOPINy of the beets to the 
truck thus speeding the loading process. 
Where one man ordinarily took thirts 
nve manute or more to scoop ative 
or five and one-half tonload on a truck, 
loading is now done by machine in from 
even to twelve minute depending on 
held condition During the 1945 har 
Vesting cason approximated 3S per 


cent of the beets produced in Seottsblutt 


NEBRASKAN SUGAR 





BEET INDUSTRY 179 

County were loaded with mechanical 
loaders. 

The sugar Company which contracts 

for growing beets in the counts has 


used portable pilers and loaders at SON 


-_ 


beets with a movable 


Note the 


dual wheels on the 


{ nloading 
piler-loader at the dump 


ing the beet 


FIGURE 6 
bn It s Cart 


ind the truck 


of their beet. dumps for nine years and 


are gradually equipping all their dump 


ing grounds with them. The ordinary 


piler, powered with a 100° horsepower 


gasoline motor, can either load the beets 


into railroad cars for transport to the 
processing mills or stack them = into 
piles eighteen feet high from which 
they may later be loaded on railroad 
cars with a gasoline or electric shovel. 


Thus the 


tors can maintain pace with the speeded 
the 


sugar company dump opera 


up operation of loading at farms 


\Mlany improvements have been made 


in trueks which now are generally em 


\lost 


Hp roverme nts have come about as direct 


ploved in hauling beets to dumps 
result of local field conditions Increases 


and greater sturdiness in 


it) powetl Con 
struction of beet beds of trucks have 
been common. At present most trucks 


are equipped with dual rear wheels, and 
Dural 


a truck greater traction and help elimi 


increased year ratio wheels vive 


nate ‘bovwving in soft fields 


LLAHOR 
Nlost financially successful farmers in 
the county regard the above-mentioned 
mechanical labor “sIiVinly devices is 
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the farmer believes 


this, he is confronted with the problem 


necessary. Since 
of hiring people as laborers who have 
mechanical bent to work with machines. 
Consequently there has been consider- 
able change in the general type of help 
employed in the 
No longer does one see 
wanted” the local news- 
papers such ads as ‘Man needed for 
common farm labor.”’ 


past twenty vears. 
in the ‘help 


columns of 


Instead, a com- 
mon advertisement probably reads 
‘‘tractor operator wanted,”’ or ‘‘mechan- 


ically inclined man wanted,”’ or ‘“‘ wanted 
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hired hand, must be able to drive a 
tractor and operate farm tools.”’ 

During World War II 
of Mexican labor was reduced by use 
of German and Italian Prisoners of War. 


importation 


As mechanical devices which elimi- 
nate labor become more successful it 
follows that eventually little or no 


importation of labor will take place. 
It is also not improbable that many 
laborers already engaged will be thrown 
out of work and emigrate to other re- 
gions, leaving Scottsbluff County with 
declining population. 





| 
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CH’ING-TAO: DEVELOPMENT AND LAND UTILIZATION 


Norton S. Ginsburg 


H'ING-TAO (Tsing-tao) is no 

isolated phenomenon on_ the 

Chinese coastal landscape, nor 
can it be described adequately from the 
standpoint of land use and human 
occupancy in a vacuum divorced from 
its general geographical and _ historical 
background. 


PART I. PosITION AND HISTORICAL 
SETTING 


It is a city of the utmost importance 
to the military, political, and economic 
balance of North China. Its position 
as major Nationalist and American out- 
post in the Chinese Civil War makes it 
of acute interest to the world at large. 
As will be shown later, this position 
has resulted in certain major realign- 
ments in types of land use characteristic 
of the city. 

Kach occupant of the city has left his 
mark in mud, brick, stone, or concrete. 
It was the Germans who took the site 
of a small mud-walled village along the 
North China coast and in one of the 
first attempts in modern times to build 
a completely planned city erected a 
city comparable to many in the Western 
World. The Japanese continued the 
construction program and enlarged the 
patterns which they inherited from 
the Germans in 1914. The Chinese 
who followed did relatively little to 
promote expansion of the city, although 
under their régime population expanded 
rapidly. Moreover, during the period 
Ch'ing-tao, despite its Western facade 
and stolid Germanic architectural forms, 
became a city of the cultural Orient 
whose people give it a color and flavor 


that no Occidental city can hope to 
duplicate. The Americans, also, in the 
person of the military forces remaining 
there, will leave their mark, though it 
is too early to tell how large or of what 
quality it will be. 

Ch’ing-tao is located at 120° 19’ East 
Longitude and 36° 04’ North Latitude 
on the southeast coast of the Shantung 
Peninsula where a rugged and _ hilly 
promontory extends southwestward and 
separates the waters of the Yellow Sea 
and Chiao-chou Bay. The bay is over 
ten miles in diameter and is largest of 
a number of bays and lesser indentations 
along the Shantung coast. It is southern 
terminus of a great lowland which runs 
southeast to northwest across Shantung 
Province, merges with the North China 
Plain near the Hopeh border, and divides 
the province into two parts, the Eastern 
and Western Hills of Shantung (Fig- 
ure 2). 

The city is well situated with regard 
to major port cities of the Far East. 
Figure 1 lists the sea miles (nautical 
miles) from Ch’ing-tao to several other 
ports. They represent actual travel 
distances and not air-line distances. 
Access from north and west is gained 
by means of the Chiao-Chi (Ch’ing-tao— 
Chi-nan) Railway which joins the T’ien- 
ching—P’u-k’ou (Nan-ch’ing) Railway at 
Chi-nan, 256 railroad miles to the west 
(Figure 2). 

Ch’ing-tao is a transportation center 
of great value to North China. Its 
situation is possibly the most important 
factor in this evaluation, although the 
site factor also carries considerable 
weight. However, the port itself is 
almost entirely artificial and could have 
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FIGURE 1 
Ching-tao indicate its mportant 
to the very heart of China. 
of view, particularly the economic, it is 
strategically located. 


Distances by sea miles from 
relationships 
From many points 


most 


been constructed at scarcely greater 
cost at Yen-t’ai (Chefoo) or Lung-k’ou 
on the northern coast of the peninsula. 
The fact is that, being situated at the 
the provincial 


lowland corridor, the city is 


southern end of great 
able to 
draw commodities from the interior by 
way of the railroad and then transship 
them southward. It is reasonably cer- 
tain that the European powers at the 
end of the last century weighed care- 
fully the relative merits of the various 
harbors in Shantung. Thus, Yen-t’ai 
and Wei-hai-wei were never developed 
as extensively as Ch’ing-tao, primarily 
because they faced north where they 
were in competition with large ports 
such as those of the T’ien-ching group 
and Dairen-Ryojun, whereas the more 
urgent need at that time was for a good 
port giving access to the south. 

The situation of Ch’ing-tao, however, 
is in some respects inferior to that of 
Shang-hai or T’ien-ching. Shang-hai 

the 


the ports of 


has almost direct access to rich 


Yangtze lowland; T’ien- 
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ching drain the North China Plain. The 
immediate hinterland of Ch’ing-tao is 
mountainous and not easily accessible 
[ the 


from single 
province. 


Thus, 


railway across the 
although the city 
rivals the larger places and lies midway 
between them, its limited, if wealthy, 
hinterland 


serves to maintain it in 


relatively inferior position commercially. 


Economic Activities in Ch’ing-tao 

Ch’ing-tao is now the second city of 
China in manufacture of cotton textiles 
and possesses the second largest railway 
shops in China (at Ssu-fang just north 
of the city proper) which service the 
Chiao-Chi Almost all im- 
portant western trading companies have 


Railway. 


offices in Ch’ing-tao and oil companies 
also have located in the city, Socony 
and Shell 


of the Great 


laving storage 
I t 
Harbor. The larger 


Far Eastern banking corporations also 


areas just 
east 


have branches in the city. 

The manufacturing district is located 
in the part of the city and 
extends through the northern suburbs 
to a point north of Ts’ang-k’ou (Figure 
4). Here are found textile mills, mostly 


northern 


Japanese-owned before the termination 
of the war, and larger plants devoted to 
the manufacture of chemicals, dyes, 
A list of indus- 


trial activities in the area includes silk 


matches, cement, etc. 


filatures, peanut grading and oil refin- 
ing, flour milling, ice 
dveing, 


manufacturing, 
weaving, spinning, bean oil 
extracting, iron working and casting, 
salt washing and grinding, brick and 
tile manufacturing, and can 
manufacturing, box making, soap refin- 
ing, egg freezing, match 
making, bone fertilizer grinding, and 
others of less importance. 


canning 


drying and 
Some indus- 
tries are on relatively small scale with 
few employees and limited working 
space; others depend on piecework from 


homes in rural areas adjoining. 





CH’ING-TAO: 


Another major economic activity in 
Ch’ing-tao in the past has been cultiva- 
tion of tourist trade. The large shelving 
beaches along the southern shore have 
made the city famous as the ‘Riviera 
of the East.”’ The city contains a race 
track, stadium, public beaches, yacht 
club, golf club, pensions, and hotels for 
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Ch’ing-tao. Actually, parts of north- 
western Shantung seek outlets through 


T’ien-ching; parts of southern Shantung 


may look to Tung-hai and Lao-yao. 
But similarly, parts: of Honan and 
Shansi provinces find an outlet in 


Ch’ing-tao. 


Shantung is predominantly agricul- 


120 
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Access to the north and west of China’s productive territory is by means of the Chiao- 


Chi (Ch’ing-Tao-Chi-nan) railway which joins the T’ien-ching—P’u-k’ou railway at Chi-nan, 256 


railway miles westward. 


the summer influx of vacationers from 
Shang-hai and other cities. 


The Ilinterland 


The the that 
is, the area tributary to Ch’ing-tao, has 
never been defined, but for the purpose 


extent of hinterland, 


of this paper the province of Shantung 


will be the 


considered hinterland of 


tural and in that way differs little from 
the rest of China. However, Shantung 
is also rich agriculturally; despite medi- 
ocre soils and extensive rugged hill lands 
its markets are flooded with foodstuffs. 
It lies within the region termed by 
Buck the ‘‘Winter Wheat-Kaoliang 
Area.”’ 

Chief their areal 


Crops in order of 
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extent are wheat, soy beans, kaoliang, 


Indian millet, maize, cotton, barley, 
peanuts, Hungarian millet, sweet pota- 
toes, tobacco, and rape seed, the first 
four accounting for over 85 per cent of 
the total the 


province. In to such annual 


cultivated acreage in 
addition 
crops Shantung is famous for its fruits 
and vegetables. Markets display apples, 
pears, peaches, haws, walnuts, chest- 
the 


famous throughout China. 


nuts, and Shantung persimmon 
Each farmer 
the 


family garden where cabbages, turnips, 


also raises his own vegetables in 


garlic, radishes, onions, cucumbers, 
spinach, peas, and other vegetables are 
carefully tended. In some areas, greater 
part of the land is devoted to cash crops 
such as sweet potatoes, peanuts, and 
soy beans, especially in vicinity of 
Ch’ing-tao itself. 

In 1934 Shantung produced 3,503,000 
metric tons of coal and ranked second 
among the Chinese provinces exclusive 
of Manchuria. Provincial reserves, how- 
ever, amount to only 1,639,000,000 tons 
or 0.65 per cent of the national reserves. 
The principal mines are in three groups, 
Fang-tzu, Po-shan and Tzu-ch’uan, and 
Lin-i (I-chou) and I-hsien (Figure 2). 
The Po-shan mines are in a valley of 
coal sixty miles west of Wei-hsien and 
the 


Shantung. In 


contain highest quality coal in 


1940. their output was 
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the largest export from Ch’ing-tao when 
1,237,588 metric tons were shipped, over 
a million tons going to Japan. Iron 


ore of high quality is found north of the 


railroad near Chin-ling-chen between 
Wei-hsien and the railroad spur to 
Po-shan. The mines were exploited at 


and 
49 100,000 


Japan worked 


an early date by the Germans 


reserves were estimated at 
tons, largely magnetite. 
the mines during the last occupation 
but there are no records available con- 
shale 

the 
Po-shan area and was exploited exten- 
the 1938. 
Alumina content of the ores are analyzed 
to be 59 The 


industry 


cerning production. Aluminum 


is found in large quantities in 


sively by Japanese after 


per cent. demands of 


the Japanese aircraft made 
the deposits of great importance during 


the war. 


Trans portation 


The Ch’ing-tao-Chi-nan Railway is 
an outstanding feature of both Shantung 
and Ch'ing-tao. Ground was first 
1899 
1904 it reached its western terminus at 
The length of the 


256 


broken for the railway in and 


Chi-nan. road is 
395.2 kilometers or miles. It is 
standard gauge, single track throughout, 
and with stone ballast and ties mainly 
of wood, but with some of the original 
ties of | steel. 


German experimental 





FIGURE 3. 
appears just left of the pagoda. 
naval vessels are anchored off shore. 


Looking southward along the pleasure pier out towards Ch’ing-tao Bay. 
The causeway linking it to the mainland is clearly visible. 


Ch’ ing-tao 
American 


1 
in 
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Rolling stock in 1937 numbered 108 
locomotives, 218 passenger cars, and 
1,861 freight cars. The figures merely 
approximate the present number of 
vehicles, since there has been heavy 
loss of equipment through aerial bomb- 
ings, guerrilla activities, and general 
depreciation due to lack of repairs 
during the later years of the war. There 
are several small branch lines of which 
the most important is the Po-shan line 
through the coal-rich valley referred 
to above. Another runs north from the 
main line to the iron mines at Chin- 
ling-chen (Figure 2). 

The Germans built the railroad as 
an integral part of their plan to develop 
economic resources of the province 
and tap the wealth of the interior. The 
result of the project was to tie Ch’ing-tao 
in with the railroad system of the rest 
of China. Over the railroad come coal, 
wheat, tobacco, meat, hides, and peanuts 
which make up so large a part of the 
exports of the city. It also has the 
greatest political and military signifi- 
cance and has been under constant 
harassment on the part of the Commu- 
nists during the war and _ since the 
armistice. 

The type of terrain found in. the 
province is notoriously bad for building 
roads. Combined with deterioration of 
the roads which were built previous to 
and during the war and difficult mainte- 
nance make travel by automobile diffi- 
cult except within cities and their 
Roads to the 
lao Shan area east of Ch’ing-tao and 


immediate outskirts. 


toward Wei-hsien were found to be 
rough tracks difficult of traverse even 
by a jeep during a trip by the writer in 
the fall of 1945. 


made since. 


No repairs have been 


Water transportation, important 
throughout much of China, is of minor 
importance except in northwestern 


Shantung. Mountainous nature of the 


country and intermittent character of 
most of the streams make their use for 
navigation impossible in most cases. 


The Port 

The port of Ch’ing-tao is the best 
of the North China ports by virtue of 
its excellent harbor and port facilities. 
It is the only port in North China 
capable of handling vessels of over 
6,000 tons without consideration for 
tides or weather conditions. The port 
is divided into inner and outer harbors. 

The outer harbor is a roadstead south 
of the city which has been used at 
various times by the Russian, German, 
Japanese, and American navies as a 
fleet anchorage. However, it has rela- 
tively minor significance commercially 
as it is exposed to the open sea and 
has no wharf facilities. 

The inner harbor on the northwestern 
margin of the city along the south- 
east shore of Chiao-chou Bay is com- 
posed of two artificial harbors; Ta 
Chiang (Great Harbor) and Hsiao Chi- 
ang (Small Harbor). Ta Chiang with 
a total water area of about 593 acres is 
partially enclosed by a great circular 
breakwater 4,600 meters in length built 
Mean 


difference between high and low water 


over a series of natural islets. 
is twelve feet. Depth of the harbor 
ranges from thirty-five feet to twelve 
feet at its shallowest points. Entrance 
to the bay through which vessels enter- 
ing the harbor must pass has_ been 
dredged to a depth of over eight meters 
at lowest tide. There are six completed 
wharves, three of which date all, or in 
part, from the period of German occu- 
When the Ta Chiang is filled, 
vessels are permitted to anchor in Chiao- 


pation. 


chou Bay just west of it, thereby in- 
creasing capacity of the harbor area to an 
almost unlimited number of vessels. 
Five wharves are connected by spurs to 
the Chiao-Chi Railway. 
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Hsiao Chiang, the Small Harbor south 


of Ta Chiang, has roughly ninety 
of water and is protected on its 
bayward side by tiny breakwaters. 
The function of the harbor is to 
vessels, 


accommodate coastal 


mainly junks. It has two quays, 
one small wharf and a depth of 
sixteen feet maintained by con- 
stant dredging. Between the two 
harbors is Boat Harbor which was 
deepened and used as military 
small boat haven by the Japanese. 

Ch'ing-tao has’ come to be the 
third port in China in value of 
imports and exports and during 
the chal- 


Japanese occupation 
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AND ENVIRONS 


FIGURE 4. 
chiefly on the basis of the functions of groups of blocks or neighborhoods, as they are referred to in 


the meager literature and other references. 
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lenged T’ien-ching for second place 


acres 


next to Shang-hai. 


Ch’ing-tao in 1935 
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Eight major groupings of functional types of land use are distinguished in Ch’ing-tao, 
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handled 7.49 per cent of the total 
shipping tonnage in Chinese ports. 
T’ien-ching at this time handled only 
4.51 per cent. In 1940 Ch’ing-tao again 
was second to Shang-hai in tonnage with 
13.60 per cent of the nation’s tonnage. 
Of 5,638,516 tons which entered and 
cleared the port in this year, 80 per 
cent was Japanese. However, value of 
goods imported and exported at T’ien- 
ching has been considerably greater than 
at Ch’ing-tao. The difference was great- 
est in 1940 when the Japanese were 
sending great quantities of machinery 
and finished goods to supply their troops 
and the puppet government in North 
China. 

In 1940, the chief imports were raw 
cotton from the United States, Brazil, 
and British India, sugar, rice, kerosene 
from the N.E.I. and the U.S., and 
gasoline. Other imports included gunny 
bags, paper for cigarettes, chemicals and 
pharmaceuticals, wheat flour, crude and 
used rubber, and tobacco. Coastwise 
imports were mainly cotton yarns and 
textiles and wheat and wheat flour. 
Exports in 1940 consisted mainly of 
coal, peanuts and their derivatives, leaf 
tobacco, eggs and egg products, beef, 
crude salt, cotton yarn, bristles, coal, 
and wheat bran. 
1,237,588 number one 
among exports. Other exports included 
hides, straw braid, matches, pigs’ in- 


Coal shipments were 
metric tons, 


testines, and raw and waste silk. 


Political Significance of Ch’ing-tao 

The historical strategic significance 
of Shantung has been altered by recent 
changes in the balance of power in the 
Kar East. Shantung no longer points 
like a great spearhead at the capital 
of Imperial China, nor conversely like 
a dagger thrusting at Japan. To mod- 
ern China it is the bastion holding the 
key to North China and Manchuria 


and the northern frontier. It also has 
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been one of the strongholds of the 
Chinese Communists since the later part 
of the war. They have set up a system 
of government throughout the country- 
side and regard occupied cities as theirs 
by right since the Japanese enemy has 
been defeated. 

Chief prize among the cities of Shan- 
tung is Ch’ing-tao. The Communists 
during the war against Japan had never 
been able to hold the chief towns or 
railroads of an area against the foe and 
they strongly desired to take over the 
largest port in the province for reasons 
of prestige as well as obvious economic 
advantages. Therefore, at the conclu- 
sion of hostilities the Communists con- 
verged upon the city from their rural 
bases around it. Meanwhile, with defeat 
of the Japanese in North China the 
Nationalist government suddenly found 
itself without troops or officials to take 
over the territory in its name. Its plan 
called first for the seizure of large railway 
centers and major port cities. There- 
after railways were to be occupied and 
the countryside was to be left to the 
final mopping-up process. Some hun- 
dreds of thousands of Japanese and 
puppet troops were instructed by Chun- 
king to hold all vital points until author- 
ized Chinese representatives could arrive 
The Com- 
began to move 
against the puppets and the Japanese 
and occupied Lung-k’ou, Yen-t’ai and 
Wei-hai-wei. 


to take formal possession. 
munists immediately 


Nationalist China viewed 
developments with alarm and sought 
outside aid for its desperate plight. 

The Nationalist government requested 
that U.S. troops enter North China for 
the purpose of repatriating Japanese 
from that area. The arrival of Ameri- 
can marines in Ch’ing-tao prevented 
the Communists from entering the city, 
since the Communists, already in posses- 
sion of Yen-t’ai and Wei-hai-wei, were 
unwilling to contest the presence of the 
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Americans and retired to await their 
withdrawal after the repatriation of the 
the 


Fleet brought in the Nationalist 


Seventh 
New 
Eighth Army, an American-trained and 


Japanese. Meanwhile, 


equipped unit from the Burma front. 

Thus, Ch’ing-tao today is the base 
for Marine Brigade, Ch’ing-tao and sum- 
S. Seventh Fleet. 
The military units number several thou- 
but the 
life of the city is out of all proportion 


mer base for the U 


sand men, their influence on 


to their numbers. The Americans have 
taken over many of the major public 
buildings for their activities and many 
homes in the residential areas have been 
set aside for Navy and Marine families. 
Marine units have engaged in street 
repair, telephone maintenance, airfield 
construction, and water works repairs 


and maintenance. 





Aerial view of 


FIGURE 5. 
outskirts of Ch’ing-tao. 
confines of the crowded village. 
left corner are buildings belonging to the industrial area. 
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Ilistorical Development 


The development of Ch’ing-tao falls 
into five major periods, the pre-German, 
the German, the first Japanese, the later 
Chinese, and the later Japanese. 

The area about Chiao-chou Bay was 
accorded relatively little attention on 
But 
the importance of the place to the West- 
World as a 


considerable. 


the part of the Chinese Emperors. 


ern potential port was 
Its strategic location with 
reference to Pei-p’ing and Shanghai was 
the 


bay itself, though shallow, was large 


a dominating factor. Moreover, 
enough to hold all the navies of the 
that 


along a coast notorious for its lack of 


world with ease at time and that 


good harbors. In her search for a colo- 
nial empire Germany was _ particularly 
looking toward China for concessions 


already given in number to other Euro- 


T’ai-tung-chen, German-built Chinese village on the northeastern 
On the right are concentrated hovels of the Chinese as they expanded from 
In the lower left corner are the old Moltke barracks. 


In the upper 
Arrow points north. 
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FIGURE 6. 





Detailed distribution of major industrial land uses in Ch’ing-tao itself and location 


of principal municipal features, activities, and institutions. 


pean states before the end of the nine- 
teenth century. In 1869 Baron von 
Richthofen had completed a study of 
Shantung Province which enumerated 
and emphasized the merits of the site. 

On occasion of the slaying of two 
German priests in the Chiao-chou area 
by bandits, elements of the German 
Asiatic Fleet in 1897 occupied the chief 
points in the city. Almost immediately, 
Germany began construction of the rail- 
way to Chi-nan and the port of Ch’ing- 
tao. The Germans entered the mining 
field with similar rapidity. Mines at 
Po-shan, Tzu-ch’uan, Fang-tzu, and 
I-hsien were partially or wholly financed 
with German capital and German meth- 
ods and machinery were introduced. A 
harbor was laid out which remains today 
the main portion of the port of Ch’ing- 


tao. The breakwater with a coaling 
dock at its tip and two wharves were 
constructed, the first and largest for 
use by merchantmen, the second being 
restricted to the German Navy. A 
third was begun but not completed by 
the Germans, though it has been com- 
pleted. along with other major works 
since their departure. The Germans 
also brought a floating drydock from 
Germany which later was removed by 
the Japanese during the first World War. 

German construction of the city 
proper was unique from its inception. 
The old Chinese town was razed com- 
pletely and a new city laid out without 
interference from older structures. Sew- 
ers and water pipes were laid down be- 
fore building was commenced and a 
water supply was assured by sinking 
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wells in the bed of the Hai-po Ho to the 
the bed 
farther north. 


north of the site and later in 
Ho still 


As time went on trees were planted on 


of the Li-ts’un 


the bare slopes of the hills to aid in 
The 


planned carefully as a modern example 


conservation of soil. city was 


of European civilization. Streets were 
laid out in an irregular manner to elimi- 
nate the problem of blowing dust. Main 
streets were made forty feet wide and 
the Germans introduced granite slabs 
along the sides of the streets for use of 
the omnipresent two-wheeled Shantung 
carts whose iron rims are hard on roads 
Sidewalks 
of ten or twenty-foot widths were also 


of crushed stone or asphalt. 


laid and the principal streets were lined 
with trees. The results of the planning 


present striking contrasts to other large 
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bedrooms, and the verandas were placed 
on the south side almost universally, so as 
to have the greatest benefit of the winter 
sun, while the kitchens and the outhouses 
were on the north side. The city bore 
an aspect of uniformity and neatness that 
cannot be attained in communities which 
grew more naturally. (W. L. Godshall, 
Tsingtau§ under Three Flags, Shanghai, 
1929, p. 125.) 


The city is unmistakably German to 


this day and even the cathedral which 
was completed about 1932, long after 
the Germans had left bears the stamp 
of German architecture. 

The Germans also laid out a town of 
square blocks named T’ai-tung-chen in 
the the 


of the dock area for the Chinese whose 


northern part of town east 


homes had been razed. The general 


plan called for a string of 


brick 


two-story 


houses built of and with 


stucco 





FIGURE 7. 


Chinese cities where trees may not be 
The 


dential section was located facing the 


seen for blocks at a time. resi- 


outer harbor and Ch’ing-tao; the gov- 


ernment buildings were likewise con- 


centrated there. 


Houses were built upon European models, 
different in individual design, but similar 
in some respects. Almost all of them were 
surrounded by gardens and lawns. Most of 
them were built of brick or stone, with red 
or green-tiled roofs. The living rooms, the 


Skyline of city from pleasure pier which extends into Ch’ing-tao Bay. 
spires are those of St. Michael's cathedral, outstanding landmark in the city. 
this photograph date from time of German occupation. 


NIE. 


The twin 
Most buildings in 
Note hills in background. Direction is 


tile roofs. They undoubtedly were bet- 


ter than houses formerly occupied by 


the Chinese, but the latter naturally 
resented the high-handedness of the 
(German engineers. Such resentment, 


greatly exaggerated of course, helped 
lead to the Rebellion in which 
Germany took a major role. But the 
Germans, through intelligent treatment 


Boxer 


of the Chinese, later were able to over- 


come the initial unfavorable reaction 
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to their presence in the country. Fur- 
thermore, they operated so efficiently 
as to impress all who observed their 
efforts. The Germans also were liberal 
in their economic policies and permitted 
American and British firms to set up 
offices in the area. 

Japan captured the city on Decem- 
ber 1, 1914, and thereafter actively con- 
tinued the work of the Germans in 
expanding the city and its facilities. In 


addition to a program of road construc- 


me 


a 


. ~ . (ee 
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FIGURE 8. 


View westward from T’ai-p’ing Shan in the eastern part of the city. 


was to be used as extension of port 
facilities. The Japanese furthered de- 
velopment of the port and moved the 
tracks of the Chiao-Chi Railway west 
over the reclaimed land so as to im- 
prove their connections with the 
wharves. The railroad and the port 
were run under the same administra- 
tion, as the Germans had done, in order 
to facilitate movements of cargo be- 
tween ships and freight cars. 

Freight cars were replaced with 





To the far left 


is the pleasure pier extending into Ch'ing-tao Bay; in the right background can be seen the spires 


of St. Michael’s cathedral. 
Bay. l( 


. S. Marine installations are at the left. 
tion and building in the old German 
residential portions of the city, the 
Japanese laid out a new industrial sec- 
tion between the Great Harbor and 
T’ai-tung-chen. They built a new water 
pumping plant on the banks of the Pei- 
sha Ho, fourteen miles north of the 
city, and expanded older German facili- 
ties on the Li-ts’un Ho and the Hai-po 
Ho. Facilities of the power plant were 
expanded threefold) and schools and 
other public buildings were built’ or 
enlarged. 

Much of the area on which the new 
industrial district was located was re- 


claimed land whose bavy-side terminus 


Dimlvy discernible in the far distance are the western shores of Chiao-chou 
Note the rugged terrain characteristic of the site. 


heavier equipment which turned out 
to be a mixed blessing, since most of the 
bridges were not made to carry such 
heavy loads. However, the net improve- 
ments in communications and wharf 
facilities are reflected in the rapid rise 
of the city’s population. 

In 1922 Japan’s surrender of Chiao- 
chou to China was considered to be a 
major victory on the part of China. 
China’s payment of 61,000,000 Y was 
considered a cheap price to pay for a 
great industrial and commercial city 
of 150,000 and its surrounding areas 
with a population of over 600,000. 
However, unsettled conditions in China 
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and the lack of a strong central govern- 
ment prevented large-scale Chinese de- 
velopment of the area. Some repairs 
were made to moles, breakwaters, and 
facilities, and construction 


other port 


of additional wharves was _ initiated. 
The work was considerable, but in fact 
may have been completed by the Jap- 
anese immediately after their occupation 
since the new wharf was not yet com- 
pleted in 1937. 


tained in 


The railroad was main- 


relatively good condition; 
bridges were reinforced and schedules 
correspondingly improved. 

Some small additions also were made 
to the water and power facilities and 
telephone service was improved. How- 


ever, many though 
erected during the Chinese administra- 


tion, 


newer buildings, 


initiative, 
Commercial 


due to 
chiefly Japanese. 


were foreign 
and 
industrial districts were expanded and 
the 


increased as 


number of Japanese industries 
did all but the 
number of Japanese industries increased 
out of all proportion to the number of 
Japanese in the city. 


others, 


Essentially, then, 
the period was one in which the gains 
of the Germans and the Japanese were 


ef wi 2 y 
re 
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FIGURE 9. 
areas. 


market place. 
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maintained with but few improvements. 
The population of Ch’ing-tao, mean- 
while, rose to over 500,000, including 
suburbs. 

The Japanese during their reoccupa- 
tion of 1938-1945 continued the program 
of expansion which they had followed 
in their earlier occupation of Ch’ing-tao. 
In the harbor area they are believed to 
have completed two wharves begun by 
the Chinese third. 
They also increased the area of filled-in 


and constructed a 


land north of the Great Harbor and 
enlarged the capacity of the water 
system, while continuing the repair 


of general public works as necessary. 
The Ch’ing-tao Observatory was staffed 
almost entirely by Japanese and acted 
as a valuable source of information on 
The Shan- 
tung Museum also was expanded and 


weather and oceanography. 


a staff of scientists pursued geological 
and geographical research programs on 
the resources of North China. 

The mines of Shantung were placed 
under the North 
China Development Company; the rail- 
road the 


administration of 


became part of Japanese- 


sponsored North China Railway, and 





Looking northwest from spire of cathedral in center of Ch’ing-tao toward wharf 
Buildings are part German, part Chinese, and part Japanese-built, chiefly the latter. 
Harbor is in right background; Small Harbor in left background. 
leading, since most are badly in need of internal repairs. 


Great 
Solidity of the structures is mis 
The crowded area in the foreground is a 
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was maintained in good order, though 
reserved primarily for movements of 
troops and war supplies. Furthermore, 
the harbor and the railroad were once 
more closely united and improvements 
were made in the transfer of commodities 
between the two forms of transportation. 
The Japanese also improved the airfield 
and established several radio stations 
for military purposes. 
military 


Various other 
installations scattered 
Permanent officers’ 
clubs and barracks were built and a large 


military hospital was erected at Chan- 


were 
over the entire area. 


shan east of the city with a capacity 
of about 2,000 beds. 





FiGuRE 10. 
area in the southeastern portion of Ch’ing-tao. 
The rugged coast along the promontory and 
the sandy beaches which have made the city 
famous are clearly seen. Iltis Huk isa European 


An aerial view of the Iltis Huk 


residential area. The Chinese village to the 
north is Chan-shan. Note old terraces at the 
left. Arrow points north, 


AND LAND UTILIZATION 193 


Industrial development also proceeded 
with enlargement of the Ssu-fang rail- 
way shops, expansion of cotton mills, 
construction of the Ch’ing-tao Iron 
Works, and establishment of small radio 
and airplane parts factories. It is 
agreed generally that the Japanese had 
no desire to make the area independent 
economically, but preferred to send raw 
or semi-finished materials to processing 
plants in Japan and Manchuria. Jap- 
anese installations in the city were 
bombed many times, as were other 
installations throughout 


and along the railroad. 


the province 
Nevertheless, 
the city and its industrial suburbs at the 
end of the war were only slightly dam- 
aged. The city fell into Chinese and 
American hands with almost all the 
accumulated assets of Japanese industry 
intact. 


ParT II. THE SITE AND LAND 
UTILIZATION 


Ch’ing-tao from the air as seen in the 
fall of 1945 is much like that of towns 
along the coast of Southern California. 
The red roofs of the buildings gleam in 
the sunlight and contrast with the green 
vegetation covering the hills 
whose bases they climb. 


about 
The analogy 
to the California coast is carried further 
by the mountains which rim the city on 
the east, the so-called ‘‘thousand- 
fanged’’ mountains of Shantung. All 
along the 


southern sand 


beaches scattered within the bays and 


shore are 


inlets which lie between irregular prom- 
ontories. With these as feet the city 
resembles some great insect from whose 
crown projects the curving antenna of 
the long breakwater enclosing the har- 
bor. The contrasts of red roofs, green 
hills, and white sands form a mosaic of 
light and color from which is derived 
the Japanese description of the ‘white 
sands-green pines motif’ of Ch’ing-tao. 
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Small Harbor. 


FIGURE 11. 
and larger coastal junks are tied up along the 


Fishing junks 


sloping bunding. Warehouses and 


appear in the background. 


go-downs 


The Site, An Aerial View 


The site of Ch’ing-tao appears to be 
an extension of the southwestern edge 
of the Lao Shan 
of the city) which protrudes into Chiao- 


(the mountains east 
chou Bay. The city is joined to the 
mainland only on the east and north- 
east; it fronts on Chiao-chou Bay on 
the north and northwest the 
Yellow Sea to the south. 

The physiographical axis of the city 


and on 


runs from northeast to southwest follow- 
ing the trend of the Shantung Peninsular 
The peripheral hills of the Lao 
Shan rise irregularly within the city; 


ranges. 


highest is T’ai-p’ing Shan which rises 
to a height of 158 meters in the eastern 
part of the city. Other hills are lower, 
ranging from 120 meters to 80 meters 
in height, yet by their number and 
position they have forced the urban 
patterns to conform to their contours. 
Most of the city, however, is less than 
Out- 


croppings of rock appear almost every- 


forty meters above sea _ level. 
where along the steep eroded slopes and 
the characteristic reddish color of many 
of them makes distinctive designs along 
the road cuts. Residual soils appear in 
most of the inter-hill lowlands of which 


the race track is the major example and 
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along the lower slopes of the hills them- 
Alluvial deposits fill the few 
intermittent within the 
city, of which the largest is along the 


selves. 
stream beds 
course of the Hai-po Ho which forms 
part of the northern municipal boundary 
Filled or 


covers a considerable area, especially 


of the place. reclaimed land 
along the northwestern waterfront. The 
program of reclaiming land was first 
inaugurated by the Germans after their 
the 


Was 


Chiao-chou area 


the 


occupation — of 
in 1897, and 


Japanese. 


continued by 


Into the larger bay south of the city, 
Ch’ing-tao Bay, extends a long narrow 
pier with a pagoda at its southern end. 
At its northern head is the granite bund 
which the 
the natural granite 
exposed at low tide. 


lines shore and casts its 


shadow on slabs 
Along the bund 
is a broad boulevard running roughly 
east to west and curving southward 
around the first of the promontories to 
the east. West of the pier, coastline 
and bund curve southwestward to the 
westernmost of the promontories, the 
terminates at T’uan-tao 


one. which 


Point. In the bay and south of the 





FIGURE 12. 
University, 
and presently a U. 
middle background. In 


The buildings of the Shantung 
formerly the Bismarck Barracks 
S. Marine barracks, in the 
foreground are resi 
dences dating back to German occupation. 
Granitic outcrops in the right background mark 
a fault line where quarrying has taken place 
View is eastward. 
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pier is a small island connected to the 
mainland by a narrow causeway. The 
island is called Ch’ing Tao, the name 
ultimately applied to the city itself. 

Kast of the large bay are two smaller 
bays about the shores of which are 
clustered rows of irregularly placed 
residences almost all red-roofed and 
surrounded by green lawns and gardens. 
In their midst at the head of the second 
bav, Hui-ch’uan Bay, is a large clearing 
formed by the race track and a stone 
and concrete stadium. About them is 
a park of some size which runs up along 
the base of the hills inland from the 
beaches. The northern shore of the 
bay possesses a long sand beach, where 
during the summer tourist season the 
sands are dotted with the colorful 
umbrellas and shelters of vacationers. 
Forming the eastern shore of the bay is 
a tree-dotted promontory at whose 
narrow neck rises the seven-story Edge- 
water Mansions Hotel. 

The third bay, T’ai-p’ing Bay, is 
wider and has a more irregular coast- 
line than Hui-ch’uan Bay. Along its 
shores houses are placed even farther 
apart and the size of the lawns and 
gardens is larger. The houses appear 
to be concentrated at the two ends 
of the bay, the area between them being 
farm land. The eastern margin of the 
bay is formed by T’ai-p'ing promontory, 
another wooded park-like area (also 
known as Iltis Huk). North of the point 
are the broad beaches of Fu-shan Har- 
bor, in reality hardly more than an 
anchorage poorly protected from the 
open sea. 

The most conspicuous landmark in 
the city is the Cathedral of St. Michael 
five blocks north of the pleasure pier in 
Ch'ing-tao Bay. Another outstanding 
landmark is the green-roofed tower of 
the German Church three blocks north- 
east of Ch’ing-tao Bay. Just to the 
west of the church is the City Hall, a 


spreading stone building of German 
design. Most buildings in areas south 
and east of the cathedral are individual 
dwellings or, at least, buildings of non- 
tenement type. 

To the west of the broad street run- 
ning north from the pleasure pier in 
Ch’ing-tao Bay, Shantung Road, the 
types of structures change to closely- 
packed tenement-like buildings in stages 
of obvious disrepair. In the midst of 
the area is a railroad station and the 
freight yards of the Chiao-Chi Railway. 
Farther to the west are wharves and the 
Great and Small Harbors. All along 
the wharves are small, rabbit warrens 
of buildings and narrow streets and 
alleys teeming with humanity. 

To the north and east the character 
of the city seems to change. There are 
relatively few blocks of tenement dwell- 
ings. There is more open space, some 
obvious oil-storage areas, and the char- 
acteristic sky-lighted roofs of factories. 
At the western margin of the area are 
railway yards and wharves; at the east- 
ern end is a peculiar concentration of 
low, colorless dwellings laid out in a 
tight rectangular pattern, T’ai-tung- 
chen, the German-built, Chinese village. 
Immediately to the north is the wide, 
dry stream bed of the Hai-po Ho. 
Beyond, the country divides itself into 
two parts; industrial areas along the 
coast which are joined to the city proper 
by the railroad and a highway and a 
more or less typical rural Shantung 
landscape with crumbling terraces de- 
fining the hills and minute fields of 
soy bean, peanuts, wheat, millet, or 
kaoliang. The curve of Chiao-chou Bay 
can be seen in the northwest distance, 
its line vaguely marked by the roughly- 
squared, salt-drying ponds which line its 
shore. 

Character of the City 

The Chinese city differs from those 

of the western world in that it is the 
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product of a civilization still medieval 
By- 


product of the present-day anachronism 


in its outlook and composition. 


is prevalence of the so-called ‘‘quarters”’ 
which exist in almost every Chinese city. 
In large Chinese cities there are various 
quarters populated by foreign groups of 
Oriental origin such as Koreans, Mon- 
gols, Manchus, and Tibetans or by trade 
groups and guilds such as carpenters, 
weavers, dyers, and silversmiths. Com- 
plicating the picture in cities along the 
coast are the which were 
acquired and built up by certain Western 
nations in the eighteenth and nineteenth 
centuries. 


‘“concessions”’ 


Ch’ing-tao by virtue of its historical 
development differs in some ways from 
them all. The city was founded and 
built by the Germans and therefore in 
its early history developed as a modern 
European city. Its population was 
largely divided between two groups, the 
Germans who did the planning and the 
Chinese who did the work, although the 
latter far out-numbered the former. As 
the city increased in size the Chinese 
population began to alter the character 
of the place by superimposing their way 
of life on an ever-increasing scale. As 
a result Ch’ing-tao then began to take 
on the ‘‘quarter’’ character typical of 
The Occidental 
community, still small in size, expanded 


other Chinese cities. 
gradually and occupied the larger part of 
the areas constructed by the Germans 
for their own use. 

Thus, when the Japanese took over 
the city early in 1938 it had already 
been divided into a number of fairly 
well effect 


these were the foreign quarter which 


marked communities. In 
occupied most of the southeastern part 
of the city, the Japanese quarter which 
lay just east of the Small and Boat 
Harbors, the Chinese quarters which 
lay just west of the railway yards and 


along the wharves, and T’ai-tung-chen 


far in the northeastern corner of the city. 
The Chinese quarters might be sub- 
divided further 
occupation or income. 


into zones based on 


The 


acted to 


division 
into facilitate 


classification of land use, despite recent 


quarters has 
military and political events which have 
altered radically 
occupancy. 


balances of human 

Ch’ing-tao is no longer the same city 
it was in 1938. The Japanese have 
gone, and with them has gone much 
of the energy and purpose behind urban 


development. But still remaining are 


the buildings which they had con- 
structed and in which they had worked 
and lived. Into these buildings have 


moved the Chinese. The Japanese quar- 
ter no longer exists as such and the 
economic life of Ch’ing-tao is still too 
the 
uses to which the former Japanese in- 


unstable to predict with certainty 


stallations will be put. 





FIGURE 13. 


Street scene in former Japanese 
quarter looking west toward main business 
street, Shantung Road, the money changers’ 
center and a market place. 


The city is suffering from an acute 
housing shortage at all economic levels. 
According to a recent consular report: 


The increase of Ch’ing-tao’s population 
by about 250,000 and the presence of 
both Chinese and American military and 
naval forces, together with a large number 
of their dependent families has resulted in 
an acute housing shortage and greatly in 
creased local rentals. Today it is 
not only impossible to rent a house but 
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no hotel accommodations are avail- 
able in this erstwhile popular resort city. 
(American Consul General, Ch’ing-tao, Eco- 
nomic Report on Ch'ing-tao. Report ad- 
dressed to the American Consul General, 
Shang-hai, January 5, 1947, p. 7.) 


The vast increase in population to a 
figure close to 800,000 is reportedly due 
to influx of refugees from Communist- 
Lack of emt- 
ployment opportunities within the city 
makes it unlikely that the refugees will 
be able to remain. 


dominated hinterland. 


Repatriation of the 
Japanese resulted in little alleviation of 
the housing difficulties, but resulted in 
temporary reassignments of land use, 
some permanent, some temporary, and 
many uncertain. 


The City Block 


The Ch’ing-tao city block is an entity 
in itself. Whether the block is rectan- 
gular, square, or oddly-shaped it still 
retains its character as a unit. It is 
for this reason that the block was chosen 
as the land use unit for the study of 
detailed land use. In the case of a 
rectangular block, it is seen that all 
four sides of the block are built up 
solidly. There often are no spaces be- 
tween the buildings, and the passageways 
which sometimes separate one building 
from another are seldom wide enough 
to permit passage of one person. From 
the air the block appears to be almost 
solidly covered. Actually, there are 


small courtyards about which each 


building is constructed. Each building, 
seldom more than three stories in height, 
is built in the form of a hollow square; 
a heavy shell with a courtyard in the 
middle. They seem to be placed one 
beside the other like children’s blocks 
and together form the city block. 

Kach block exists as a little world of 
its own. Although the Chinese house- 
wife must go to the outdoor market to 


do much of her shopping, there are 





FIGURE 14. 


Side street in one of the Chinese 
quarters. The street pump probably supplies 
an entire block. Both streets and sidewalks 
are paved, but both are dirty and_ buildings 
along them are badly in need of care. 


stalls and small shops all around the 
block which supply the residents with 
most necessities of life. This integrated 
block is not unexpected in a land which 
has been pressed for thousands of years 
for space in which its peoples can live. 
However, it is restricted to most large 
cities in China where Western influence 
has been strong enough to promote con- 
struction of large tenement-type build- 
ings. 

There are variations of this theme of 
tenement block. On the outskirts of 
the city and in the southwestern portions 
the type of block varies in that the 
buildings are only one story high. The 
basic principle is the same, however, in 
that the block is seldom divided into 
easily recognizable parts. It is a type 
of urban structure typically Chinese 
from the historical point of view. The 
single-storied flat residence with its 
many courtyards and surrounding walls 
has been warped into a type where 
courtyards are almost non-existent and 
families live crushed together within 
space measured in cubic feet rather than 
rooms. In other cases residences have 
been built on slopes of hills, and being 
relatively isolated can hardly be con- 
sidered part of any block at all. 
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Land Uttlization 


The land use classification of Ch’ing- 
tao may be divided into eight parts: 
residential, commercial, mixed, indus- 
trial, transportation (which also includes 
storage), governmental, recreational and 
undeveloped (Figure 4). They represent 
groupings of larger functional types of 
land use. They were chosen on the 
basis of the functions of groups of blocks 
or neighborhoods as they are referred to 
in the meager literature and in local 
conversational references. 

The southeastern part of the city is 
predominantly residential with the areas 
of recreational and governmental land 
use plus some undeveloped land making 
up the balance. The southwestern part 


is for the most part mixed. Between 
the two runs a core of commercial land 
use separating the city into two general 
the 


commercial zone the mixed areas have 


divisions. Farther north along 
spread laterally so that two areas of the 
mixed classification are divided by the 
zone with commercial functions. 

the 
city is formed by the wharf area along 
Almost 
the 


adjacent 


The northwestern boundary of 


the shore of Chiao-chou Bay. 
the 
railway 


entire wharf area as well as 


vards immediately 
to it on the east are built on reclaimed 
land. On land 
and just east of the wharves and rail- 


the 


part of the reclaimed 


roads is industrial area which is 
still in the middle stages of develop- 
Most of it 


for industrial purposes, but an estimated 


ment. has been earmarked 


forty per cent is vacant or used for 
storage. 

Areas marked governmental represent 
a number of smaller areas under gov- 
ernmental control. They include bar- 
racks, water stations, schools of larger 
size, municipal administration buildings, 
and other public buildings. 


Of the various classes only the mixed 
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The 


areas include a variety of land-use types, 


class needs clarification. mixed 
residential, commercial, and industrial. 
Within them units 


devoted to one or another of these types, 


there are smaller 
but it is not possible on a small-scale 
map to make subdivisions of so small 
Most of the areas defined as 
the 
functions. 


a size. 


mixed serve in first instance resi- 





dential However, not only 


are there local market centers within 
the areas, but also the streets which run 
through them are partially commercial 
in nature, being lined frequently with 
shops and street stalls. 


the 


The residential 
the 
city, T’ai-tung-chen, possesses character- 


area in northeastern part of 
istics of the mixed class to some degree, 
but since the purpose behind its found- 
ing by the Germans was to house the 


Chinese evacuated from the site of the 





FIGURE 15. 
Bay. 
toric 
Strand Hotel and Strand Beach, once a 
for tourists, appear in background. 
Shan, the highest point within Ch’'ing-tao rises 
in the far distance. 


Northwest shore of Hui-ch’uan 
Municipal aquarium and Natural His 
Museum of Shantung are on the left. 
Mecca 


T’ai-p’ing 


what is now the southern part of Ch'ing- 


tao, it has been classified as residential. 


Water Supply 


The Ch’ing-tao area is one of rela- 
the 
roughly 600 millimeters annually. Sum- 
rainfall 


tively low rainfall, average being 


which results from the 


the 


mer 


monsoon along China coast con- 
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stitutes the major portion of the annual 
rainfall and itself varies from vear to 
vear. It frequently is ineffective in 
raising the water table even during 
vears of comparatively high precipita- 
tion because of the rapid runoff from 
the almost impervious rock surfaces 
which make up so large a part of the area. 
The result has been to make water 
supply one of the outstanding problems 
in the development of Ch’ing-tao. 
Water from the three waterworks near 
the Hai-po Ho, the Li-ts’un Ho, and 
the Pei-sha Ho, fourteen miles north of 
the city, is piped to storage areas within 
the citv. The largest reservoirs are at 
the top of Chu-shui Shan, one of 2,000 
tons capacity and a second and newer 
Another 
storage area of 10,000 tons capacity 


one of 4,000 tons capacity. 


exists east of Ssu-fang where a reservoir 
was constructed in 1937 as part of a 
grand plan on the part of the Ch’ing-tao 
Department of Public Works to in- 
crease radically the capacity of the 
city’s water supply. In 1937 the output 
of the three main plants was 2,000, 9,000 
and 12,000 tons per day maximum for 
the Hai-po, Li-ts’un and Pei-sha Ho 
The Hai-po Ho 


station, however, is operated only during 


stations respectively. 


emergencies. In 1936 consumption av- 
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eraged 19,000 tons daily, a figure close 
to the margin of maximum productivity. 


The Northern Suburbs 


There are a string of industrial instal- 
lations north of Ch’ing-tao concentrated 
at Ssu-fang just north of Ch’ing-tao and 
at Ts’ang-k’ou north of the Li-ts’un Ho 
farther north (Figure 4). 

Ssu-fang contains two large textile 
mills and several small machine plants 
and chemical factories in addition to 
the Ssu-fang Railway Shops. which, 
together with the shops at Chi-nan, are 
responsible for repair and maintenance 
of the Chiao-Chi Railway. Two of the 
larger mills are built on reclaimed land 
southwest of and adjacent to the railway 
shops. About the industrial areas are 
the poorest types of Chinese houses 
which go to make up the residential 
portions of the town. 

Ts'ang-k’ou represents a semi-auton- 
omous industrial community with its 
own small harbor area which handles 
much of the smaller imports and ex- 
ports for the area. Only the larger 
and heavier commodities are carried 
by the railroad from the Ch’'ing-tao 
wharves. In Ts’ang-k’ou are several 
large textile mills, a large coke and 
cement plant, and a variety of smaller 





FIGURE 16. 


Race track and stadium looking southeastward from Pa-kuan Shan. Houses in the 
foreground belong to one of the better foreign residential areas. T’ai-p’ing Bay appears in the back- 
ground and beyond it, T’ai-p’ing Point. 
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industries. At Ts’ang-k’ou also is the 
airfield with its adjoining barracks and 
machine shops. The field is the largest 
and 
enlarged to handle four-engine planes 
of the DC-4 


has a large residential district and being 


in the Ch’ing-tao area is being 


type. Ts’ang-k’ou also 
a larger town than Ssu-fang has a some- 
what larger variety of residential types. 
Most of the labor supply comes from the 
town itself or from surrounding villages. 

Between the two towns is a distance 
Much of the 

Most of it 


of about a dozen miles. 
area is under cultivation. 
can be described as rolling with a few 
hills rising to meet the eastern moun- 
tains. Part of the coast has been re- 
claimed and is used for the railway right 
of way. Along the main highway from 
Ssu-fang to Ts’ang-k’ou are three textile 
mills of size. They appear to be isolated 
from the railway and rely on motor 
transport for their communications. 
Near each of the larger mills is a Chinese 
village from which part of the labor 
zone 1s 


supply is drawn. The coastal 


strangely devoid of industries (with 


one exception) although it is expected 
that ordinarily they would be attracted 
by . the rail 


advantages of combined 


and water transportation. 
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The northern suburbs and their indus- 
trial output are responsible for defining 
Ch’ing-tao in part as an industrial city. 
The scale of industries within the bounds 
of the city itself are relatively small, 
although they are significant when 
compared to the facilities of China as a 
whole. The northern area is included 
within the bounds of Greater Ch’ing-tao 


and legally comes under administration 


of the municipal authorities. There- 
fore, there are no politically autonomous 
suburbs to interfere with the future 


expansion of the city proper. 

With a stable government in China, 
expansion of the city should continue, 
perhaps at a slower rate than before. 
With the 


city is bound to suffer to such an extent 


continuation of civil strife 
that re-establishment of its commercial 
and industrial position may prove im- 
possible. The near future will be dom- 
inated by problems of adjustment to a 
Japanese-less peacetime economy which 
should hold immediate expansion to a 
minimum and may result even in a minor 
contraction. Later developments hinge 


on stabilization of China as a whole 
and on political and economic orienta- 


tion of the Far East. 
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LAND USE LEVELS IN BOUNDARY COUNTY, IDAHO 


Hloward J. Critchfield 


ERRAIN, 


and 


climate and = soils, 


resulting population dis- 

tribution have produced in 
Boundary County, Idaho, three distinct 
levels of 


land use: 


mountain, bench, 


and river flood plain. Mountain areas 
are largely within the national and state 
forests, and mining and forestry consti- 
On 
benches, forestry is gradually giving way 
to agriculture, as timber is logged off 
On 
the Kootenai River flood plain, where 
marshes and 


tute principal economic activities. 


and more land for crops is cleared. 


drained 
the alluvial soils produce hay, small 


lakes have been 


grain and seed crops. 


Bisecting Boundary County in a 
north-south direction is Purcell Trench, 
a long intermontane depression which 
divides the 


mountainous halves. 


and 
The 
rugged and unpopulated Selkirks occupy 
the western half. 


county into eastern 


western 


The Purcells in the 
northeast, and the Cabinets in the south- 
east, are separated by the narrow gorge 
of the Kootenai River, which enters the 
county Montana. At Bonners 
Ferry the Kootenai turns north into the 
Purcell the 
alluvial 
flood plain averaging about 3 miles wide. 

West of the Kootenai the Selkirks rise 
sharply from the flood plain, but east- 
ward along the margin of the Moyie 
Range of the Purcells, is a_ terrace 
formed by glacial planation. The ter- 
race, or bench, lies 400 to 500 feet above 
the level of the Kootenai flood plain 
and ranges from 3 to 5 miles wide. South 
of the entrance of the Kootenai into the 
trench are similar benches along both 
sides of the depression. Other small level 


from 


Trench and meanders to 


Canadian border through an 


areas at approximately the same eleva- 
tion are scattered along stream valleys 
tributary to the Kootenai. 

the county conforms 
closely to the physiographic pattern, 
being concentrated on the bench and 
flood plain levels of the Purcell Trench. 
Only 10 per cent of the total population 
of 6,000 the 


pression, in other valleys. 


Settlement in 


central de- 

One-third 
the people reside in Bonners Ferry, the 
county seat and trade center. 


lives outside 


Topography bears directly on trans- 
portation routes of the area also. The 
transcontinental line of the Great North- 
ern Railway follows along the south 
bank of the Kootenai River from Mon- 
tana to Bonners Ferry where it turns 
south the Purcell Trench. The 
Kootenai Valley Branch of the Great 
Northern crosses the Kootenai River at 


into 


Bonners Ferry and runs along the east- 
ern margin of the flood plain to Copeland 
and Porthill, the latter on the Interna- 
tional Boundary. The Spokane Interna- 
tional Railway, a subsidiary of Cana- 
dian Pacific, enters the United States at 
Eastport and follows the Moyie and 
Kootenai Rivers to Bonners Ferry, 
where it turns south through the Purcell 
Trench. U.S. Highway No. 95 enters 
the county from the south by the Purcell 
Trench, passing through Naples and 
across the Kootenai at Bonners Ferry. 
Immediately north of the latter it climbs 
to the bench which it follows northward 
to near Copeland before turning north- 
S. No. 2 


about 3 


eastward to Eastport. U 
No. 95 


Bonners 


connects with miles 


north of and trends 


Ferry 
southeastward at the bench level into 


Montana. Reaching out to the bench 
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and mountain levels from the two main 
highway arteries are a series of roads 


and trails which serve rural districts 


and national forests. 


BOUNDARY COUNTY——IDAHO 
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FIGURE 1.—Three distinct levels of Land Use 
mountain, bench, and river flood plain 
characterize Boundary County, which forms 


the northernmost part of the Idaho Panhandle, 
abutting upon British Columbia. — Forestry 
monopolizes the mountain level; hay and crops 
the flood plain level; and on benches, forestry 
is gradually giving way to agriculture, as timber 
is logged off and the cut-over land is cleared 
for crops. 


MOUNTAIN LEVEL 


More than three-fourths of the area 
of the country is mountainous and un- 
populated, where land use consists pri- 
marily of mining and forestry. Large 
areas of rock of the same age as those 
of the Coeur d’Alene mining district 
have been invaded by a granitic batho- 


lith 


which have been discovered. 


which is chief source of the ores 
However, 
much of the batholithic roof has been 
carried off by continental glaciation, 
removing great masses of possibly ore- 
bearing rock. Consequently mining has 
never been of great importance in the 
county's economy. The principal ores 
which have been worked are lead, zinc 
and silver. Small amounts of lode and 
placer gold have been found and molyb- 


denum is known in the Selkirks. 
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The outstanding mine in the area is 
the Idaho-Continental, a lead-silver pro- 
ducer on the crest of the Selkirks in the 
northwest corner of the county. For 
the 
Bunker Hill and Sullivan Mining and 


Concentrating 


several years it was operated by 
Company of Kellogg, 
Idaho, and the ores were transported 
Between 1915 and 
produced 44 
pounds of lead and 850 thousand ounces 


to the smelter there. 


1925 the 


mine million 


of silver. Full scale mining was dis- 
1928. 


ship has changed hands several times 
| g 


continued in Since then owner- 


and production has been low and irregu- 


lar. The Small Leasing Company of 
Wallace, Idaho, has installed the first 
mobile sink and float machine ever 


manufactured in the United States and 
plans to rework 100,000 tons of tailings 
to reclaim lead, silver and zinc ores. 
Just south of the Idaho-Continental 
is the mine of the International Molyb- 
had no 
The 


Regal property, 14 miles northeast of 


denum Company, which has 


significant production to date. 


Bonners Ferry, has produced = small 
quantities of gold, silver, lead, and zine 
recently, shipping the concentrates to 
Bradley, Idaho, for smelting. 

Of greater importance than minerals 
in the mountain territory is the exten- 
sive forest cover which comprises 90 per 


Most of the 
the 


cent of the county’s area. 


forest land lies within Kaniksu 


National 


about 10,500 acres in the extreme south- 


Forest. A triangular area of 


eastern Kootenai 
National 


land within 


corner belongs to 


Forest. With few exceptions 
the national forests is un- 
suitable for agriculture because of un- 
productive soil, unfavorable climate or 
adverse topography. 
the 
production and regulated grazing. 


Evidently, best 
forest 
The 


region also forms part of the Kootenai 


utilization of lands is for 
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LAND USE LEVELS IN 


drainage basin and therefore contributes 
to the Columbia watershed. 

In early years the “cut and get out” 
the 
replacement 
Within 


is now 


policy prevailed in county with 


resulting natural by in- 


ferior forest species. national 


forests mature timber selected 


and sold to high bidders who must 


conform to logging regulations designed 
to encourage natural reforestation. Na- 
tional, state and county governments 
coéperate in forest fire prevention and 
control, maintaining lookout stations, 


airplane patrols, fire crews, and roads 


SELKIRK MOUNTAINS 


i 
t 


Forestry 


—Shknatian ape T a 


FIGURE 2. 
through Boundary County, Idaho. 


and trails, as well as enforcing laws gov- 
erning cutting and burning. 

The industry showed a 
steady decline from its 1925 peak until 
the beginning of World War II. Saw 
log production in the county dropped 
from 127 million board feet in 1925 to 
6 million in 1934, a decrease of 95 per 
cent. 


lumbering 


At present there are several small 
sawmills. The Brown-McFarland Lum- 
ber Co. has its sawmill and timber stands 
on the upper reaches of Fall Creek west 
of Naples. Rough lumber is hauled to 
the curing yards and planing mill at 
Naples. Other mills, including two small 
ones at Bonners Ferry, buy logs trucked 


in from the mountain areas by ‘‘gypo” 
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loggers. Principal timber trees are yel- 
low pine, tamarack or larch, fir and 
spruce. Occasionally red cedar and 


white pine are cut, but stands of these 
trees have been largely logged off. 
Mountain areas have potential value 
in their scenic 
thus 


have 
Mountain 
streams, small glacial lakes, evergreen 


resources, which 


far been neglected. 
forests, sweeping mountain views, and 
hunting and fishing are all attractions 
which could be exploited if the area were 
advertised and suitable tourist facilities 
provided. 


PURCELL MOUNTAINS 


FLOOD PLAIN 


Mining 


MOYIE RIVER VALLEY 


TERRACE 


Forestry Forestry Forestry 
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Limited 
Agriculture 


Relation of Land Use to terrain level is graphically represented upon the cross-section 


BENCH LEVEL 


Land use on the benches of Boundary 
County is in transition. The areas were 
originally all forested and were source 
of greater proportion of lumber produc- 
tion in the past; but they have been 
completely cut over and second-growth 
stands of fir, jack and yellow pine, and 
tamarack with occasional aspen groves 
the 


burnt-over sections 


on now pre- 
dominate. On level and most accessible 
bench lands brush and stumps have 


been cleared for crop land. 
In most cases agriculture and timber 
production are carried on together on 


the bench level. The bench farmer, or 
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‘‘stump rancher”’’ as he is more com- 
monly called, is primarily a woodsman 
for several years after settling on his 
To make a living he 


cut-over tract. 


must cut and sell cordwood, railroad 
ties, fence posts, Christmas trees and 
perhaps a few saw logs if his land was 
In the 


past decade such secondary forest prod- 


logged off 20 or 30 years ago. 


ucts have been the basis for sharp 


increase in timber sales. In many 
cases, the stump rancher takes employ- 
ment on a valley farm, with a logging 
company, or with some other enterprise, 
in which case he delays clearing the 
land and developing his farm for agri- 
culture. The first clearing is usually 
planted to garden vegetables and root 
crops. As stumps are removed from 
more area, alfalfa is planted to support 
a small dairy herd and perhaps a few 
beef cattle or sheep which are pastured 


Alfalfa 


and mixed hay account for most crop 


on cut-over land in summer. 


land on bench farms and are basis for 
chief 


Three cuttings totaling about 


dairying, source of agricultural 


income. 
three and a half tons per acre are nor- 
obtained in a Small 


mally season. 
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amounts of wheat, oats, and barley are 
also grown, but marketing small grains 
from benches is insignificant. On a few 
farms north of Bonners Ferry, alfalfa 
seed is grown for coéperative marketing 
to growers in North and South Dakota 
and the Snake Plain of southern Idaho. 
However, alfalfa seed is a risk crop 
highly dependent on a favorable ripen- 
ing period in late autumn. 
Acidic the 


require artificial fertilizer, and lime and 


forest soils of benches 


gypsum are commonly applied. — In 


summer the porous soils of the bench 


lands tend to become drouthy. A 


proposed plan for development of the 
entire Kootenai Basin includes irrigation 
of much of the bench between Bonners 
Ferry and Porthill. 


FLoop PLAIN LEVEL 


Of the approximately 50,000 crop 


acres in the county, only about 11,000 


acres or 22 per cent are on the bench 


farms. The remainder lie on the alluvial 
flood plain of the Kootenai River, where 
agriculture is the only significant eco- 
nomic activity. Flood plain lands differ 


somewhat from bench lands. In their 





FIGURE 3. 
a sharply marked rampart. 


The Selkirks rise sheer from the Kootenai Flood Plain on its western border, to form 
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ORAINAGE DISTRICTS 


or 
KOOTENA! VALLEY 
soTTOm 





FIGURE 4.—-Sixteen drainage districts have 
been organized under the state laws of Idaho 
to promote agricultural development and use 
on as many distinct natural areas. The first 
was organized in 1921 southwest of Bonners 
Ferry, the latest west of the Kootenai River, 
south of Copeland two to four miles 


natural state they were swampy and 
subject to annual flooding, but they 
have been reclaimed by an elaborate 
system of dikes, drainage ditches and 
pumping stations which provide ade- 
quate drainage in normal seasons. How- 
ever, the flood threat endures, and in 
the springs of 1946 and 1947 crews and 
equipment of the U. S. Army Engineers 
were brought into the valley to prevent 
collapse of dikes and resultant damage 
to several thousand acres of small grain 
and alfalfa fields. Although 


drainage problems arise from the spring 


major 


flood stage, the water level demands 
attention at all seasons. During the 
winter improper drainage consequent 
upon clogged ditches or cessation of 
pumping may result in formation of 
ice sheets which kill winter wheat and 


alfalfa by 
of drainage systems entails pumping 
water over dikes into the river, dike 
patrol and repair, rodent 


smothering. Maintenance 


control to 
prevent catacombing of the dikes, and 
ditch dredging. 

Approaches of meanders of the Koo- 
tenai River to valley sides and con- 
tributaries divide 
the flood plain into natural areas which 


fluences of lateral 
lend themselves to separate drainage 
and agricultural development. 
such areas 


Sixteen 
have been organized as 
drainage districts under the state laws 
of Idaho. The first, an area of 4,310 
acres southwest of Bonners Ferry was 
organized in 1921. The last, No. 16, 
was organized on June 7, 1947. The 
principal motive for organization of the 
districts was to make possible floating 
of bond issues to finance the reclamation 
Most land in the districts 
is owned by farmers who cultivate it, 


projects. 


but a few tracts belong to investors. 
All of district No. 8&8 is owned and 
operated by Kootenai Farms, Inc., of 
which stockholders are Bonners Ferry 
businessmen. In districts 3, 5, 7 and 15 
there are farms of the Farm Home 
Administration. These farms are being 
purchased by their operators on long- 
term contracts with the federal gov- 
ernment. 

Following diking and drainage of the 
several districts, wheat and other small 
grains became chief crops, planted 
annually for several years on the same 
fields, with result that the weed problem 
became acute. The most serious weed 
pest is the Canada thistle (Circitum 
arvense). Control of this weed is par- 
tially achieved through clean cultivation, 
growing row crops, or growing alfalfa 
for hay. A recently developed chemical 
product,  2,4Dichlorophenoxyacetic 
acid, has proved effective in prevention 


of seed formation on the Canada thistle 
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without injuring small grains. In the 
spring of 1947, airplanes sprayed large 
areas of the drainage lands with the acid. 

Soils of the Kootenai bottoms are 
fertile and because they lie low along 
the river, do not lack moisture. 
fertility and_ soil 


Hence, 
little 
Instead, 


have 
effect on the cropping system. 


factors 


weed control and 
of the 


largely determine acreages planted to 


production quotas 


Department of Agriculture, 
various crops. 

Wheat is the chief agricultural crop 
of the county. In 1946 it occupied 
30 per cent of the crop land, virtually 
all of which was in drainage districts. 
Winter wheat acreage is normally about 
three times that of spring wheat. Aver- 
age wheat vield per acre has increased 
from 32.8 bushels in 1936 to 34.0 in 
1946. Of the 512,000 bushels produced 
in 1946, slightly less than half was con- 
sumed locally as poultry, dairy and 
other livestock feed. Except for seed 
wheat, the remainder was shipped to 
Spokane mills. 

Three other small grains, oats, barley 
and rye, normally are planted on 20 to 


25 per cent of the crop land. Oats and 





FIGURE 5. 


barley are largely fed locally, although 
barley to Spokane 
Rye production is negligible 


some is shipped 
breweries. 
since it is usually plowed under as a 
green manure crop. 
Second to wheat in 
alfalfa, on which 


and livestock rearing. 


importance is 
depends dairying 
Three cuttings 
each season normally produce four and 
a half tons per acre. Once a satisfactory 
stand of alfalfa is obtained on drainage 
land it produces for 10 to 15 years; 
consequently alfalfa is not grown here 
as part of a short-term rotation scheme. 
Except for small amounts of baled 
alfalfa, which may be trucked out of 
the county or sold to bench farmers, the 
crop is fed in the valley to dairy herds, 
beef cattle and sheep. 

In 1946 seed peas were planted on 
340 acres under contracts with Spokane 
seed companies and 200 


acres were 


planted to seed potatoes. No seed 
potatoes were grown in the county in 
1943, but in the spring of 1947 ten 
carloads of certified seed were shipped 
to Idaho and Washington potato-grow- 
ing localities. Potatoes produced other 
than for certified seed are mostly con- 


sumed locally, although surpluses have 


oe a 


‘ME ery. ee RS Oe 


Water standing on part of the area of District Number 1 in the spring of the year. 
Bench lands are visible to the right in the distance, with Purcell Mountains rising beyond; the 
Selkirks appear at the extreme left in the distance. 
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FIGURE 6. 
Selkirks rising sharply to the west (left) and a glaciated bench sloping up to the east (right). A 
drainage pump house appears in the middle, with a dike extending away to the left. 


been shipped to Spokane and central 
Washington points. 

Dairying is associated with crop pro- 
duction in the valley bottom just as 
on the benches. Cream is the chief 
market product but there is increased 
sale of bulk milk which is being trucked 
to Spokane daily from dairy farms of 
both bench and bottom lands. 


CONCLUSION 

Three distinct levels of land use char- 
acterize Boundary County: a mountain 
level where forestry and mining pre- 
dominate; a bench level where agricul- 
ture is expanding as cut-over timber 
lands are cleared; and the level of the 
Kootenai flood plain with its productive 
agricultural districts. 

What is the economic future of land 
use on the three levels? Mining seems 
sure of reduction unless richer ore de- 
posits are discovered or new processes 
are perfected to permit cheaper extrac- 
tion. Most of the forest is, fortunately, 
under federal and state control and cut- 
ting is regulated to effect a policy of 
sustained yield. Expansion of bench 
agriculture is dependent on clearing 
additional cut-over land, however, with 


no insurance of proportionate increase 


Bottom land on the Kootenai Flood Plain in Drainage District Number 5, with 


in agricultural production. On the con- 
trary, much bench land is unsuited to 
agriculture by reason of unfavorable 
topography, climate or soil, or by in- 
accessibility. Such areas are best left 
in forest. A sound land use program 
requires that only land sufficiently pro- 
ductive to justify expense and labor of 
clearing should be developed for agri- 
culture. Irrigation in connection with 
the proposed Kootenai Basin develop- 
ment would increase potential crop area 
as well as production on present bench 
farms. 

Cultivated area in the bottom lands 
is definitely limited by size of the valley, 
and has now practically reached its 
maximum. Increase in agricultural pro- 
duction must now come through more 
careful cultivation, weed control, and 
more efficient drainage and flood control. 

Dairying is increasing in importance 
and properly so, since it constitutes a 
sound adjustment to environmental at- 


The bulk milk 


market in Spokane and construction of 


tributes of the region. 


a projected cheese factory locally both 
await increased milk production. 

A promising additional source of in- 
come is the tourist trade. In the past 


the possibility has been almost com- 
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pletely overlooked. The main highway 
system connects with Glacier National 
Park and resorts of the Canadian 
Rockies and the valley is focal point 
for motor travel from the western states 
to the Alean Highway through the offi- 
cial port of departure at Eastport. 
Establishment of a major resort industry 
is unlikely but location in relation to 


other resort centers suggests opportuni- 


ties for capturing larger share of the 
tourist trade. 

In summary it may be stated that the 
future of Boundary County lies in wis 
use of mineral, forest, soil, and scenic 
resources available on its three land 
use levels. Through careful planning 
and integrated development of the 
resources economic growth can be main- 
tained and accelerated. 











RELATIVE DECLINE OF WHEAT IN THE 
PRAIRIE PROVINCES OF CANADA 


Charles W. Johnson 


XTREME dependence on in- 
come from large wheat exports 
has contributed greatly to eco- 

nomic instability in the Prairie Provinces 
of Canada. At expense of insured 
stability, the provinces became the 
chief wheat-exporting region of the 
world. Therefore, any great change in 
within the 


portions of the Prairie Provinces where 


emphasis on cash-wheat 
it has previously been dominant, will 
alter the economic structure of the 
nation. 

Within the provinces crop locations 
are closely related to extent of the four 
major soil zones of the Prairie Provinces: 
brown, dark brown, black, and grey- 
wooded soil zones (Figure 1). Of them, 
the black soil zone is predominantly 
mixed farming area, while in the grey- 
wooded soil zone mixed farming is 
almost the universal type. Grey-wooded 
soils commonly produce low quality 
wheat, and the wheat grown on the 
black soils is not always of the high 
grade desirable for export. In contrast, 
both brown and dark brown soils produce 
high grade export wheat. Thus grey- 
wooded and black soils are eliminated in 
this study of areas with major concen- 
tration on cash-grain wheat production 
in the Prairie Provinces. Fluctuations 
in production and average yields of 
wheat, induced by greater aridity within 
the brown soil zone, have commonly 
caused varying portions of the soil zone 
to be used for grazing. Other diversions 
from a dominant cash-grain economy 
have been and are occurring within this 


brown soil zone. This study deals with 


analysis of the changes, though recogniz- 
ing that wheat production still dom- 
inates the economy of the region and 
may do so for some time. 

Rapid spread of cultivation in the 
Prairie Provinces during early years 
of the present century led to many 
mistakes in land Little 
was known of the relative adaptability 
of different soils to wheat 


utilization. 


produc- 
tion, and sufficient consideration was 
not given to variations in climatic 
Between 1910 and 1920, 
encouraged by high prices for wheat, a 
favorable climatic 


conditions. 


cycle, and rapid 
construction of railways, some wheat 
farmers even competed with ranchmen 
for occupation of the more arid south- 
west. The satisfactory vields at first 
encouraged concentration on cash-wheat 
but finally resulted in the usual loss of 
security and reduction in self-sufficiency 
Concentration 
on cash-wheat was fostered to an even 
greater extreme by World War I de- 
mands for wheat. 


of a one-crop system. 


However, after arid 
seasons began recurring about 1918, and 
after the crash in wheat prices in 1920 
followed by a continuation of the 
drought, large numbers of wheat farmers 
abandoned the drier lands. 

The Prairie Province economy has 
become closely related to world wheat 
conditions through its dependence for 
income on production of wheat for 
Following the Worid War I 
period, world wheat prices and produc- 
tion fluctuated yearly until the crop 


export. 


vear of 1927-28 when a new high world 
record was set in wheat acreages. The 
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pletely overlooked The main highway ties for Capturing larger share ol thr 
system connects with Glacier National tourist trade 

Park and resorts of the Canadian In summary it may be stated that the 
Rockies and the valley is focal point future of Boundary County lies in wis 
for motor travel from the western states use of mineral, forest, soil, and scent 
to the Alean Highway through the offi- resources available on its three land 
cial port of departure at Eastport. use levels. Through careful planning 
Establishment of a major resort industry and integrated development of — the 
is unlikely but location in relation to resources economic growth can be main- 


other resort centers suggests oOpportuni- — tained and accelerated. 
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SOIL ZONES 
WA, BROWN [J] DARK BROWN J BLACK 


[2] GREY WOODED 


FIGURE 1 Within the Prairie Provinces of Canada distributions are closely related to extent of 


their four major soil zones: brown, dark brown, black, and grey-wooded. The brown and dark 





brown soils produce high-grade export wheat. The zones of black and grey-wooded soils are area 
ot widespread mixed 


this paper. 


farming It is the brown and dark brown soil areas that form the region of 


crop year of 1931-32 was the fourth wheat scarcity of the crop vear 1937-38 


successive year of burdensome wheat However, with assurances of a large 
surplus, the third of severe economic potential wheat crop in 1938, wheat 
recession, and world wheat prices ranged — prices fell and world carryvovers of 
along the lowest level in modern times. wheat increased. In 1939-40, with 
The two following years yielded addi- carryover and crop each the second 
tional wheat surpluses so that the crop largest in history, wheat supplies for 
vear of 1933-34 ended with a new high — the world (excluding Russia) surpassed 
level in surplus. During 1936-37, world the high record set in 1938-39. In 
wheat crops were short, and for three spite of the huge surplus, prices tem 
successive years consumption consid porarily climbed upward from very 
erably exceeded production, thus reduc low levels in August 1929 with the war 
ing carryovers. Thereafter wheat prices news, but soon collapsed with ensuing 
rose (approximating the 1929-30 aver changes in war prospects. 


ave), and continued upward with the In addition to discouragements caused 


RELATIVE DECLINE OF \WHEAT IN 


by dependence on fluctuating prices de- 
termined in world markets in competi 
tion with other surplus wheat producers, 
other factors combined during the twen- 
thirties to discourage faith in 


The 


climatt 


ties and 
cash-wheat production. latter in 


clude unfavorabl conditions, 
particularly extreme drought with asso 
ciated wind erosion: CXCESSIVE overhead 


costs” ol Intensive specialization on 
wheat; plant diseases; and damage from 
grasshoppers, sawfly, wireworm, and cut 
worm. Thus, in some years surplus of 
wheat induced low prices; while in other 
vears drought, disease, insects or a com- 
bination of them considerably reduced 
or almost eliminated the crop. Under 
either condition substantial risk was in 
volved in cash-grain wheat farming. 
The 


farmers to practice 


combined factors encouraged 


strip-cropping and 


extend grazing lands, and forced others 
to abandon their farms (all of which 
reduced cash-wheat acreages Further 
more, during periods of low prices, 


surplus wheat could be better used for 
animal feed, since animal products had 
greater stability of price in the market 


with their continuing higher demand. 


Feeding wheat to animals, although 


not lowering wheat production, did re 


duce wheat ACTCALE devoted Lo cash 


sale.) However, such adjustments wert 
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not always easily made by the individ- 


ual farmer, particularly those on smaller 
farms In 1935. the 
habilitation Act 
by the 


farmers in making adjustments to allevi 


Prairie FKarm Re 
P.F.R.A.) was passed 
Dominion's ‘Parliament to aid 
especially 
The 


Pk R.A. program has resulted in appre- 


ate adverse conditions 


drought and economic depression 
agricul 


qiable improvements in prairi 


ture, ¢ special in conservation of water 


for farm purposes. Regrassing large 
tracts of abandoned farms for com- 
munity grazing pastures has been of 


principal importance in the program. 


More land has been placed in summer 


fallow, farm gardens have been en- 


couraged, and watering dug-outs for 


livestock have been constructed by the 
P.ELRLA., all of which lead toward less 
cle pe ndence on cash wheat, if not toward 
diversification 


Thus 


changes from extreme concentration on 


during the period 1929-1939 


cash-wheat were common, and further 
Impetus toward change was afforded 
by World War Il. During the first 
World War, there was great need for 
wheat. \t beginning of the recent 
war stocks of wheat were so great that 


chances of shortage, however long the 


war might last, seemed quite remote. 


But there was an urgent need for bacon, 
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cheese, powdered milk, eggs, and de- in Canadian wheat prices, necessitating 
hydrated and canned foods of all kinds. governmental intervention to prevent 
The changed demand resulted in a panic and perhaps even complete col- 


marked production shift in Canada, lapse. Thus the period of unrestricted 
especially in the Prairie Provinces. In- expansion of wheat growing was short- 
stead of growing wheat, many farmers _ lived. 

were asked to grow coarse grains. Asa The second phase involved curtail- 
result, Canadian wheat acreage declined ment of wheat growing. The third 






se 
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FIGURE 3.—Large scale harvesting with combines in the Prairie Provinces. It is possibl 
all the straw to the land by use of the combine. This aids in erosion control but returns only al 


to returt 


wout 
one-half of the nutrients taken up by the grain crop Courtesy W. L. West, Regina 


about one-quarter, while oats increased phase was positive, encouraging diver 


by about the same amount, and barley, © sification with production of livestock 


by more than a third; forage crop acre- coarse grains, and flaxseed. Although 
age expanded correspondingly. the Canadian Wheat Board's price for 
Canadian war-time policy as it af- wheat was raised twice during the war 


fected prairie agriculture in the Second — years (from 70 to 90 cents, and from 


World War passed through three phases. 90 cents to $1.25), except for such pric 


First, there was a comparatively control- changes the whole pressure of Canadian 
free period during which farmers con- war-time agricultural policy during th 
centrated on wheat production, and later war years worked toward trans 
with the British and French declara- forming as much as_ possible of the 
tions of war on Germany, the open- prairie wheat economy into a= coars 
market price of cash-wheat rose rapidly. grains and livestock economy. Policies 


Prairiefarmers, having survived tenyears involving reduction of wheat acreage, 
of drought and depression, seeded two and diversion to livestock and coars« 
million extra acres of wheat in the — grains, were closely correlated and ovet 
spring of 1940 in the hope of recouping — lapped to a considerable extent. Never 
their fortunes in a war-time wheat boom theless, wheat acreage was reduced 
like that of 1914-18. However, the sharply, while measures for encouraging 
1940 wheat crop was scarcely planted diversion to livestock and coarse grains 
before export markets for Canadian were effected gradually. 

wheat felt the ruinous impact of the During the Vvears of World War II, 
German Blitzkrieg. The immediate re- total cash income from the sale of farm 


sult of Nazi aggression was a sharp fall products in the Prairie Provinces rose 
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to a high level. Significant to the study 
are changes in the agricultural products 
contributory to the total cash income. 
In 1939 proceeds from wheat sales pro- 
vided 63 per cent of the prairie farm 
income; in 1942 
1944, 44 per cent. Receipts from live- 


19.6 per cent ol 


only 30 per cent; in 


stock were total cash 
income in 1939, 38.5 per cent in 1942, 
1944. Also, from 
1944 cattle receipts trebled, 
increased — six 
1942 and 


1943 in Alberta, cash income from hogs 


and 31 cent in 


1939 to 


per 


while hog receipts and 


one-half times. In fact, in 


was greater than that from wheat. In 
1929 hog receipts for the Prairie Prov- 
inces were & per cent of the cash income; 
Thus the 
that World 


War I] there was a substantial change 


while in 1944, 17.5 per cent. 


statistics indicate during 


in prairie agriculture —a change from 


pronounced financial reliance on cash- 
wheat, to an income derived from a 
variety of products among which wheat 


was only one, though significantly im- 


portant. Diversification which had been 
making slow progress on the prairie was 
hastened by war. However, the more 
diversified farming developed during the 
war should not be considered as entirely 
a self-sufficient tvpe of farming. Though 
still 


which in 


much of it was based on a cash- 


Mmconie Was dle- 


status turn 


pendent on foreign markets, it was 


definitely a 


change from cash-wheat, 


together with Initiated 


P.F.R.A., 


ers to by 


and, measures 


by the at least enabled farm- 


somewhat more self-sufficient. 


In the future should high wheat prices 


prevail over a period of vears, there 
might be temporary revival of con 
centration on cash-wheat farming. How- 
ever there are factors, becoming more 
and more evident, that may prevent 
return to cash-wheat to the former 


degree of 


Many aban 
taken over by 
the Dominion under the P.F.R.A. They 


concentration. 


doned wheat farms were 
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FIGURE 4. 
for feed. 
bushels of wheat on 200 acres in a recent vVear. 
Courtesy National Film Board, P.F.R.A 


A dried-out wheat crop being cut 
Land similar to this produced 60 


have been regrassed and organized into 


permanent community 


pastures, and 


any attempt to secure them for wheat- 
lands will be met with considerable 
resistance. Some farmers have been 
sufficiently discouraged by their ex- 


periences with almost complete depend- 


ence on cash-wheat income, to desire 


even greater diversification, with its 


accompanying greater economic stabil- 


itv, than they have vet been able to 


affect. Ravage by insects and disease 


upon wheat 


may make advisable rota- 
tion of wheat with other crops or grasses. 
Probably most important of the factors 
preventing return to cash-wheat to its 


former concentration § is 


necessity for 
crop rotation to maintain soil fertility. 

Crop rotations on the brown soils of 
Provinces 


the Prairie 


have commonly 


fallow, or wheat—wheat 


the 


been wheat 


fallow; and = on dark brown. soils 


wheat 


wheat— fallow, with small 


amounts of substi- 


coarse yvrains either 
tuted for the second crop of wheat, or 
grown as a third crop after fallow. A 
permanent system of agriculture usually 


cannot be 


established under such re- 


stricted rotations. Wheat farming con- 
stantly removes plant foods from the 
half the 


phosphorus used by 


soil—- well over nitrogen and 


the plant is re- 
moved by 


the grain. Some provision 


must be made to maintain supply of 


available plant food in soil so seriously 
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FIGURE 5. 
with community pastures and pedigreed bulls. 
water for cattle. 


depleted by years of almost continuous 
wheat production. The depletion is 
revealed by decline in wheat yields dur- 
ing years of almost continuous wheat 
production. It is indicated by decline 
in wheat yields during the years 1933-42, 
as compared with 1923-1930, and also 
Data 
presented by Dr. E. S. Archibald show 
decline in yield of ‘‘wheat after fallow,” 
and greater reduction for ‘‘wheat after 
wheat’’ at all of the Prairie Province 
Experiment Stations, with greatest de- 


relative to the long-time average. 


crease in the brown soil zone. (Of 
course aridity is an additional contribut- 
ing factor in the latter zone.) Also, 
without abundant return of vegetative 
matter to the soil, soil structure which 
is already deteriorating may reach an 
even more serious advanced 


stage. 


Grasses and legumes are principal soil 





FIGURE 6. 
Provinces. 


The Land Utilization Branch of the Prairie Farm Rehabilitation Act provides farmers 


This is a typical dug-out built by P.F.R.A. to store 
(Courtesy National Film Board, P.F.R.A.) 


builders in a rotation. In the region 
under consideration it has become neces- 
sary to include grasses in the rotation as 
well as legumes in more humid portions, 
in order to maintain soil fertility and 
crop yields. The following tables pre- 
sent three basic rotations suggested by 
the University of Alberta for the brown 
and dark brown soil zones. Such rota- 


tions or slight variations thereof are 
prescribed as essential for permanent 
agriculture within the soil zones. In 
addition to aiding maintenance of soil 
fertility, such practices also reduce 
effects of wind erosion. 

Use of these rotations obviously 
reduces acreages in wheat at any one 
time, and increases them in either grasses 


or legumes and other grains. It is 


significant that in Table I, fields are 
in wheat only one-third of the time, in 


Crested wheat grass used for wintering horses on a community pasture in the Prairie 
(Courtesy G. Spencer, International Joint Commission. ) 
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ones Table II only half the time, and in 


A 15-YEAR ROTATION SUITABLE FOR THE DRIER PARTS 


OF THE BROWN Sort Zon! Table III only two-fifths of the time. 


Livestock is the most probable medium 


asi rt through which added forage products 
1 2 3 of the rotations can be marketed. In 
; ) Canada, finishing of meat animals on 
vhea llow grass s ait 
2 fallow wheat grass western grains can be done most effi- 
3 whe tallow grass ° ° > ee ) ° 
; as aa ct ciently in the Prairie Provinces except 
: ees a ae SOee ere where there are surpluses of farm 
i whea grass How roughages in the east or possibly on the 
S i OW wT s whea “- rr ~> . 
9 wheat erase fallow Pacific coast. The greater efficiency 
10 seed dowt break wheat : 6 . ‘ 
3 es re feahies in finishing meat animals on western 
= grass fallow whe grain where the grains are produced 
3 grass whe tallow % <a 
14 grass fallow wheat would apparently even justify transport 
15 b k wheat seed dowr . — ° 
into the prairies of any supplementary 
feed concentrates necessary to form a 
rABLE II balanced ration. Within recent years, 
\ 16-YEAR ROTATION SUITABLE FOR Parts oO! i - 
Racin: ‘ace Tinie Maen Meek. Saaoie such storage factors as glutted elevators, 
overflowing grain bins on the farm, 
Fie unavailable building materials for in- 
Ve 
; : ; creasing grain storage space, and losses 
from grains depreciated in value because 
1 whea whea illow gras e _ $ 
? ‘eae Stas elie ini of lack of protection, have tended to 
+ |e oliaia poke fener encourage livestock production at the 
5 whe tallow grass whe expense of cash-wheat. 
6 llow wheat grass Ww oa y : 
7 wheat wheat grass fallow hus, a permanent system of agricul- 
8 whe t see d j wr I reak whe t . . - . . 
9 fallow grass wheat wheat ture within the wheat belt of the Prairie 
10 wheat grass wheat tallov . ° e . e 
" a a ae aia Provinces requires rotations which will 
“ a - ; — result in somewhat greater diversifica- 
3 yras wi illow ‘ 
14 grass wheat tallow wheat tion. Greater diversification, induced 
15 grass illow wheat whe ; . 7 : 
16 break wheat wheat seeddown by the rotation practices, will in turn 
tend to give the farmer increased eco- 
TABLE III nomic stability and independence. Also, 
\ 15-\ R eee Pe isreR Parts inclusion in the rotations of such grasses 
I JARK sROW Soll 
as crested wheat grass will enable him 
Field to better combat effects of periods of 
j - : 
drought. In addition, carefully planned 
/ ; = 
crop rotations, including grasses and 
1 ow whe gralr w grass ‘ , 
2 whe grain fallow |wheat (grass legumes where possible, are necessary 
; seed down|wheat y breal ‘ . ites ‘ad ’ os 
5 eee a tae pase aca to maintain soil fertility, reduce erosion 
5 whe grass i low |w hazards, and aid in combatting plant 
6 whe break seed down whe grait 5 E 
7 |e wheat [grass wheat illow diseases and harmful insects. 
S \ wheat grass grat wheat 4 én 
9 |wh break | seed down| wheat In conclusion then, if a permanent 
10 iwi i Ww whe grass grain - . . . c 
11 Ier ahess ailennt aes oe system of agriculture is established of a 
= re as a type such as herein described, (total 
13 (grass grair illow wheat wheat . 
14 grass low — |wheat_ — |wheat grain average production of wheat in the Prairie 
15 |break wheat wheat grait seed down 


Provinces after a period of years might 
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that of 


excessive 


even approach prewar levels 
the 
would be 


secured from reduced total wheat acre- 


without drain on soil. 


However, such production 


age, and relatively, cash-wheat would 
be less dominant in the economy of the 
region. the 


Permanent agriculture in 
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dark 


brown and in 


wheat- 
producing portions of the brown of the 
Prairie Provinces, therefore, requires a 
modified 


soils, the 


program including livestock, 


which will result in decided long-term 


highly 
cash-wheat farming. 


advantages over concentrated 





ITALIAN CHEESE PRODUCTION IN THE 
AMERICAN DAIRY REGION 


Loyal Durand, Jr. 


RODUCTION of Italian varie- 


tics of cheese in the United 


States now ranks second only to 
production of American cheese. Italian 


cheese exceeds both cream and Swiss 


cheese in quantity of output, both in 
the United States as a whole and in the 
leading cheese-producing state, Wiscon- 
sin (Figure 1). The state alone, during 
1946, manufactured more Italian cheese 
than total output of all varieties of 
cheese in any single state except Illinois 


(Cheese production figures exclude cot- 


tage cheese curd and creamed cottage 
cheese. These are not comparable to 
‘cheese,’ and hence are not so recorded. 
Cottage cheese has a fat content of 


4 per cent or less, and creamed cottage 
cheese a fat content of from 4 to 19 per 
For this reason they are not listed 
cheese. If the 
would be modified by 


Cent. 
with above 
the 


York, and 


included, 
statement 
addition of California, New 
Ohio to the list), and output of Italian 


cheese in Wisconsin was 8&7 per cent 
as great as the amount of all cheese 
manufactured in Illinois, second state 


in national cheese manufacture. 


Rise of Italian cheese manufacture 
in the American Dairy Region has been 
spectacular in the period between 1929 
and the present. From annual national 
production of from one million to three 
the 


1920's, output increased to more 


million pounds per vear during 
early 
than five million pounds in 1934, ten 
million pounds in 1935, over twenty 
million in 1939, twenty-five million in 
1940, nearly forty-five million in 1943, 


more than sixty-four million in 1945, 


pounds in 
the 
a year’s output exceed that 


and seventy-five million 


1946. Not 


period did 


uncommonly during 


of the preceding vear by twenty-five 
per cent or more; the output commonly 
doubled if 


measured by five-year in- 


tervals. Total quantity of Italian 
cheese is still small when measured 
against the vardstick of a _ national 


SOO to 
American 
Nevertheless 


annual output of 875 million 


pounds of cheddar cheese. 


Italian varieties assume 


second position nationally, ahead of 


cream cheese and Swiss varieties of 
cheese, and second position in the two 
important cheese manufacturing states 


New York, as well 


Michigan, where Italian 


of Wisconsin and 
as second in 
cheese manufacture is a major rural 
With- 


Con- 


industry of the Upper Peninsula. 


in two states, New Jersey and 


necticut, Italian cheese ranks first in 


quantity cheese manufactured. 


Only 


producing states, is output of 


among 
in Illinois, among major cheese- 
Italian 
cheese negligible. 

American-made varieties of Italian 
cheese include asiago (Figure 2), cacioca- 
vello, gorgonzola (Figure 3), grana, 
icanestrato, parmesan, provolone (Figure 
4), provolette, reggiano, ricotta, romano 
(Figure 5), seamorze, and others. Indi- 
vidual factories usually specialize in one 
or two types, choice of the cheesemaker. 
However, some larger factories, particu- 
larly in Wisconsin and Upper Michigan, 
make many varieties during the course 
of a month or year, possible because 
several varieties can be, and are, made 
from the same curd. Consequently the 


particular one desired at the time ts 
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finished in shape or in curing as a special 


cheese. 

Cheeses of the parmesan group are 
very hard, so hard that they usually 
can not be cut, but must be grated. 
Those similar to the type made in 
Lombardy are known as_ parmesan, 


those similar to the type produced in 
called They 


quire from one to three years for aging, 


Emilia are reggiano. re- 


and are used principally in Italian-style 
cookery, for flavoring in soups, or as 


grated cheese with macaroni and _ spa- 


ghetti. Cheeses of the caciocavello 
type are semi-hard to hard cheeses, 
usually made from partially skimmed 
milk, and cured in a framework of 


string or rope after a period of several 
days of soaking in brine. Caciocavello 
is manufactured in a form that resembles 
Club 


provolone and 


while 
the 


shape of a coconut or a slightly elon- 


an Indian or a ten-pin, 


provolette are in 


gated ball, the two differing from each 


other in size. Caciocavello is bound 
with coarse string, the others with 
small-diameter rope. The cheeses are 


hung from the ceiling in pairs for smok- 
ing, in the United States usually with 
smoke from a fire of maple wood, and 
then are suspended in the curing room 
Such 


principally 


for aging. cheeses are likewise 


used for soups, and for 


grating. Gorgonzola is somewhat sim- 
ilar to the French roquefort, belongs 
the of rennet 


cheeses. mottled 


to green mold 


Its 


group 
interior is or 
veined during curing by a penicillium 
bacterium (Penicillium glaucum), and 
special curing rooms must be provided 
for the aging of the cheese. Until re- 
all 
limited area at the base of the Alps north 
Milan, but 


have 


cently this variety originated in a 


of American cheesemakers 


now perfected methods for its 


manufacture and proper aging. 
Raw 
tories of the American Dairy Region is 


material for Italian cheese fac- 
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FIGURE 1 Production of the 
the Swiss varieties of cheese in the United State 
and in Wisconsin, leading state in each. Notice 
the 1930-1946 upward trend in the manufacturs 
of Italian cheese 


Italian and 


cow's milk (Figure 6), rather similar to 
the situation in the home region of the 
varieties in the Alps of northern Italy 
and the Po Valley. Nearly all American 
of ol 
manufactured in Piedmont, Lombardy, 
Italian ol 


such as pecorino, are not 


is varieties cheese 


production 


and Emilia. cheeses made 


ewe's milk, 
important in the United States. How 
Pecorino 
of 
Italy, is manufactured from cow’s milk 


in the United States, where a Wisconsin 


ever, romano cheese (Cacio 


Romano), a milk cheese 


sheep's 


factory perfected the process for doing 


SO. 


ITALIAN CHEESE 
UNITED STATES 


EARLY PRODUCTION OI 
IN THE 


Production of Italian cheese has been 
engaged in for some time in portions of 
New York, 


kor a considerable period during earls 


Wisconsin and California. 


vears of the century these states con 
tributed practically all the American 
production. Demands of Italian colo 
nists in the United States for their 


native varieties of cheese was satisfied 


by a large importation of cheese from 


Italy. Krom 80 million to 89 million 
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pounds of Italian cheese 
Italy. 


Vear of the 


Was exported 
lor example, during 
1920's, and about half 
the amount Was Consigned to the | 
States. 


from each 


early 


nited 
The infant America 


competed in the 


Nn industry 


market with well-known 


Italian trade-marks. Thy Orst gvenera- 
tion of Italian Immigrants seems to 
have preferred = the brands of their 
former homeland. They were familiar 
with them from Custom in Italy, even 
though the usual] Immigrant came from 
southern Italy or Sicily rathe than 
from the dairy regions of the Po Valley, 

The manufac ture of Italian cheese in 
New York State developed in 


response 
to the nearby large market of [talian- 
residing the 


carly industry in C 


be rn persons 
The 


likewise was 


in castern 
cities. alifornia 


adjac ent 


In California a considerable 
Italian population In San 


larg ; local 


ve 


lo a 


market. 


Francisco, in 


the wine producing valley s, and through- 


the 


presence of 


out many agricultural] 
Great Valley, 


considerable 


sections of 
as well as the 
numbers of 
the 


Italian Sy iss 


eTSONS in state, created regional 
I 


demand for 
In Wisconsin 


Italian Varieties of cheese. 


two centers of production 


arose; one was immediately 
to Racine and 
With a large 


in the 


adjacent 
the latter city 
Italian population, the 
Cut-over country 


Kenosha, 


other 
of northeastern 


Wisconsin. some 


where 


Italian-born 
cheesemakers 


the 


a single isolated 
Was located in the 


northwestern \W 
Superior. 


founded industry. 


In addition. factory 
of 
ake 
general, the early 
market-oriented, 
Near the considerable 
of the northeast 


cut-over country 
isconsin, south of | 
Thus, in 


industry Was and was 


Italian population 
and California, the two 
Of Italian settlement 
States. 

the industry 
removed from 


Principal center 
in the | nited 
portion 


S 


The Wisconsin 
of Was farthest 
major centers of Italian 

marketed 


and regionally 


residence, but its output 


locally among the rela 
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tive small Italian 


communities in the 

cities of the \liddle West. 
Karly start Of the industry Was asso- 
Clated principally with cheese manu- 


lacturers of Italian | 


It 


locally, 


Irth and training. 
Was not associated, except 


of 


Very 
Italian- 
A cheese factory the 
New York was 
Purchased or rented by an Italian cheese- 
Milk supplied 


farmers of the 


with communities 


born farmers. in 
dairy regions of State 


maker. 


by American 


surrounding farm lands 
re of Amer- 
Co one of the Italian 

the 


Was diverted from manufactu 
ican cheddar cheese 
Varicties. Because farms were 
native-born Amer- 
immigrant had | 


nor did he 


already occupied by 
Icans the 


little 


Italian 


Opportunity, 


ut 


Possess 


ae 
ad ay 
oes 
oa 





FIGURE 2 Asi: 
ol an Italian chee 


Ivo ¢ heese in the storage 
se factory 
Consin, located at the 


room 
at Barronett, Wis 
border between the 
Northwestern Wi 


vers of the state 


Inten 
sive dairy region ol 


and the Northern cut-« 
location is about 75 miles south of the western 
tip of Lake Superior. The inspector the 
ladder, John Lofblad. IS not of Italian ancestry, 
but Scandinavian Vilwaukee Journal Photo 


SCONnSIN 


The 


on 
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FIGURE 3.—Salting gorgonzola cheese at 
Barronett, Wisconsin ‘he cheesemaker, Bennie 
Dahl, is of Scandinavian ancestry, Milwaukee 


Journal Photo 


the necessary capital, to engage in dairy- 


ing. Only locally, thus, did a farmer 

Italian ancestry supply raw material 
to the neighborhood New 
York, by 1929, fac- 
tories were 
Italian 
for the 


City, 


factory. In 
twenty-six cheese 
engaged in manufacture of 
varieties of cheese, principally 
New England, Greater New York 


and 


Philadelphia markets. Over 
one-quarter of the factories were located 
in the extreme 
the state, in the upper Delaware valley 


Catskill-lower 


southeastern portion of 


Hudson valley section, 


close to New York City. Cheese fac- 
tories of the district, as well as those 
of central New York were all manned 


by persons with Italian names. Several 
of the had 


headquarters in Boston or Brooklyn, and 


manufacturing companies 


engaged in middlemen or marketing 


operations in these cities. By this date 


only two to three outlying factories, in 
the St. Lawrence valley northwest. of 
the Adirondacks, had entered into pro- 
duction of Italian varieties of cheese. 
They were forerunners of a more recent 
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trend—entry into the industry of per 


sons of non-Italian birth or ancestry 


However, they constituted but a mi- 


1929, all other 
associated with companies or individuals 


nority in factories being 
of Italian ancestry. 

The Wisconsin Italian cheese produc 
late 1920's duplicated the 
Italian 
operated the 


tion of the 
New York 


cheesemakers 


state situation. 


owned or 
small CrOss 


factories, all of which were 


roads establishments so typical of thi 
cheese industry. Names like Cubal 
chini, Farina, Frigo, and Vallone were 
significant in the Wisconsin factories, 
but, like New York, two or three non 
Italian cheesemakers had entered into 
production of foreign cheese. The small 
egional center in Wisconsin was in 
developing agricultural lands of the cut 


over country of northern 


Marinette 
Menominee” River 


Cubal 


and where 


County, along the 


border with Michigan, where the 


chint interests were located, 


two brothers, Pasquale and Louis Frigo 


had established the first Italian cheese 


factory in the state at Harmony Corners 


(Figure 7). It is interesting to note that 


no Italian cheese was produced in the 


one rural Italian agricultural community 





caged in small 
ceiling in the curing 
factory at ( lay ton, 
in the northwe 


(Milwaukee 


Provolone cheese, 


from the 


FIGURE 4 
hanging 
Italian cheese 


ropes 
room ot an 
Wisconsin, in Polk County 
portion ol the tate 
Photo ) 


tern 
Journa 
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of anv size, that near Cumberland in 
northwestern Wisconsin, but that = in- 
stead the colonists, who were North 


Italians, marketed milk at 


CTCAaAMCTICS, 


American cheese factories, and Swiss 


cheese factories. 

The California phase of the industry 
developed like its eastern and midwest- 
ern counterparts.  Ttalian-born cheese- 
makers purchased milk from the 
farmers of 


American-born the agricul- 


tural communities, and engaged in 


manufacture of their native cheeses. 
However, Furopean-born farmers were 
doubtless of greater local significance in 
the supply of raw material, particularly 


because of importance of many Italian 


regions 


Swiss in the California dairy 





Figure § Romano cheese floating in. salt 
brine at the Italian cheese factory at Cumber 
land, Wisconsin, alsoin Northwestern Wisconsin 
Phe chee Italian 


| 
1 


emaker, Frank Giovanni, ts of 


descent Vilwaukee Journal Photo 


THe Rapip Risk or ITALIAN CHEESI 


NIANUFACTURE DURING THE 1930's 


Phe decade 1930 to 1940 was char 


acterized by increasing importance of 


Italian cheese 


manufacture throughout 
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the American Dairy Region, by the rise 
of the present main center of produc- 
tion in Wisconsin and the Upper Penin- 
sula of Michigan, by appearance in the 
region of large cheese factories to supple- 
ment the crossroads phases of the in- 
dustry (Figure 8), and by constantly 
declining imports of cheese directly from 
Italy. The American output of Italian 
cheese became of enough importance by 
1940 to 


ported 


exceed in quantity the im- 
the 


cepted the domestic production. 


product, and 


market ac- 


THE REGIONAL SITUATION, 1930-1946 
New York 
The New York state manufacture of 


Italian cheese continued to expand 


The 


expansion continued in the same. pat- 


areally within the state (Figure 9). 


tern, namely (1) spreading out of Italian 


cheesemakers to new 


factories, and 


diversion of factory production from 


making American cheese to the manu- 


facture of one of the Italian varieties, 


and (2) the entry of established cheese 


factories, usually bv native 


Itahan 


manned 


Americans, into. the cheese in- 
Rigid 


New 


market of 


dustry. competition in south- 
York the fluid 
York City 


farther 


milk 
the 
city, 
still 
remain in Westchester and Orange coun 


eastern with 


New forced 
cheese industry 


Itahan 


from. the 


although cheese factories 


ties, near the metropolitan area. 
New York 


now contain. the 


Central 
New York 


number of 


and far western 


vreatest 


cheese factories that 


are engaged in the 
10). 


output of Italian cheese 


igure 
In the central part of the state the in 


dustry . has 


expanded trom its) small 


nucleus of the 1920's, while the western 


area, located in the Plateau 


counties, 


between the city of Buffalo and. the 
Pennsvivania boundary, has entered 
Itahan cheese production only within 


the past fifteen vears. Approximately 
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one-third of the factories are located in 
the dairy regions of the central portion 
of the state, and another third in the 
west. 

the St. 


the manufacturing regions there is local 


The expansion has been less in 
Lawrence Valley. Throughout 
competition for milk with factories pro- 
ducing American cheese, and especially 
with the fluid milk markets of Buffalo, 
Rochester, New York, 


High prices obtained for 


Syracuse, and 
other cities. 
the Italian varieties of cheese, even 
throughout the Depression, have been 
a factor, however, in successful competi- 


tion for a supply of raw material. 


California 


that 
engage in production of Italian varieties 


Cheese factories of California 
of cheese are principally in the central 
and northern portion of the state 
Many of 
the coastal dairy 
latitude of San 


located in the Bay Area itself, and also 


kig- 
SS 


ure 9). them are located in 


valleys north of the 
Francisco. Others are 
along the base of the Coast Ranges in 


the Sacramento River segment of the 


Valley. 


Italian cheese in California is approxi- 


Great Present production of 


mately two million pounds per vear, 
not as high as Wisconsin, Michigan, or 


New York, 


California significance in the 


but enough to maintain the 
industry. 
Unlike other producing districts, Cali- 
has not shown 


fornia a sharp rise in 


output. Another divergence from the 


usual situation in the American Dairy 


character of 
Cali- 


The producing season is from 


Region is the seasonal 


Italian cheese manufacture in 
fornia. 
March to August, inclusive, and cheese 
flush 


season, or turn to manufacture of Amer- 


factories either close after the 
and 
1946, for ex- 


Italian 


ican cheese during the autumn 


winter period. During 


ample, 82 per cent of cheese 


manufactured in California was made 


between March and August, and 63 pet 
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cent of the annual production was in 
the months of April, May, June, and 
July. 


Wisconsin and Upper Michigan 


Italian cheese manufacture in the 
American Dairy Region expanded most 
and the Upper 
Peninsula of Michigan after 1930 (Fig 
ure 9). A 


two to three companies were largely 


rapidly in Wisconsin 


half dozen individuals and 


responsible for the increase. However, 
they operated within a favorable frame- 


work of (1) the 
24 


fairly large market. 


decreasing imports of cheese from 


Italy, 


(3) reception by the market of 


the American-made produet rather than 


the European, in influenced by 


part 
increasing importance of second genera- 


tion Italians in the 


population, and 

+) application of science to the industry, 
especially through extensive research in 
chemistry and bacteriology. To care 
for the increased production new cheese 
factories were built, some costing as 
much as $300,000 apiece, and manufac- 
ture and curing of the cheese was carricd 


on by 


means of closely controlled scien 


tific methods. 





FIGURE 6 
eastern Wisconsin, the type furnishing Italian 


\ typical dairy farm of South 


cheese factories with raw material Holsteins 
are the usual dairy cattle of the region This 
farm is located immediately across a Fond du | 
County road from an Italian cheese factor 
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FIGURE 7 Italian cheese factories in Wis 
consin, 1928 The three factories in) North 
eastern Wisconsin were those of the Cubal hint 
and Frigo interests The single factory in the 
northwest, at Lake Nebagamon, was the initial 
factory of a present large company Phe 
Campbellsport nucleus, in Fond du Lac County, 
had developed, and the remaining factories 
were near the cities of Green Bay and Racine 
The major factor in the Wisconsin- 


Upper Michigan rise to importance in 
produc tion of Italian varieties of cheese 
was ot the 
Tolibia Cheese Manufacturing Corpora- 


tion the Stella 


entry two organizations, 


and Cheese Company, 
into manufacture, supplementing 
of established 
One of the companies was 


founded in the Fond du I 


pro- 
duction crossroad 


factor 1¢ ~ 


re gc1on, the 


alc 
other was the outgrowth of the single, 
isolated factory previously mentioned 
as located in the cut-over country of 
northwestern Wisconsin, but now lo 
cated elsewhere in the state. Produce 
tion, however, continued in the small 


regional center of northeastern Wiscon- 


sin, and still persists there; production 


also continued in the Racine-Kenosha 


area until forced out bv increasing com 


petition with adjacent Milwaukee and 
Chicago fluid milk markets, as well as 
by COM pe tition with city dairies in 
Racine and Kenosha, Wisconsin, and 
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Waukegan, Illinois. Manufacture of 


Italian cheese ceased in Kenosha County 
1937, but managed 
until 1943 in the Racine area. 


during survive 


to 

Accident of location and the fortuitous 
factor of two individuals provided the 
Wisconsin phase of the industry with a 
considerable 


stimulus. Count Guilio 
Bolognesi was General Consul for Italy 
at Chicago during the 1910's. Attilio 
Castighano, a former resident of the 
copper town of Calumet on Keweenaw 


Point, Michigan, 
Duluth. 


the Italian Royal School of Agriculture 


in 
The latter was a graduate of 


was Italian consul 


at Caluso, in the Upper Po Valley in 
Piedmont. The two gentlemen owned 
1700 acres of cut-over land at Lake 
Nebagamon, Wisconsin, southeast of 


Superior and Duluth, using the area in 


part for cattle, and in part for summer 


residence. Cattle of the farm pro- 
vided milk for the Duluth-Superior 
market, but in time some of the milk 
was manufactured into Italian cheese 
by an immigrant cheesemaker from 
Italy. Markets were found among the 
Italian miners of the iron ranges in 
Minnesota, Wisconsin, and Michigan, 
and the Coppe r Range of Michigan. 
from this start, with a factory room in 
the basement of the farm house, the 
enterprise spread to a cheese factory 


established in the village, and dependent 
upon raw material from adjacent farm- 
ers of the cut-overs, as well as from the 
home herd. 


both 


Be jlognesi and Cast igliano, 


now American citizens, 


made fre- 
quent trips to Italy 
making, and at 


North 


them. 


to stud, cheese- 
time brought 
back with 


The company and single cheese 


one ten 


Italian cheesemakers 


factory that they founded prospered to 
the extent that it was found necessary to 


abandon the location in the 


cut-overs 


and move to established 


wherein a larg 


regions 
ot 
obtained from reasonably 


dairy 
and stable supply 
milk could be 
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limited surroundings. A crossroads 
cheese factory at Campbellsport in Fond 
du Lae County, in the dairy region of 
southeastern Wisconsin, 300 miles from 
Lake Nebagamon was purchased, and 
the scene of operations moved to the 
new location. The original factory was 
With the shift in location 
the name ‘Stella’? was adopted, largely 


Italian 


abandoned. 


because the customers found 


difficulty in asking for ‘‘ Nebagamon 


cheese,”’ and asked instead for the 


cheese with the star printed on the 


wrapper. Thus two separate manu- 


facturing organizations happened to 


locate in and near Fond du Lac, in 


communities settled by farmers of east- 





FIGURE 8 
Cheese Company on the outskirts of Campbells 
port, Wisconsin. The receiving and weighing 
platform for milk is located under cover at the 
top of the grade The cheesemaking room is 
at the lower right 
for caciocavello, 


The modern plant of the Stella 


Smoking and curing rooms 
provolone, and provolett 
cheese are underground \ research and control 
room is included on the second floor of the back 
portion of the building 


ern American, German, and Irish origin, 
and engage in manufacture of Italian 
cheese. 

Areal expansion of the Italian cheese 
industry in Wisconsin spread primarily 
from the latest founded center, so fat 
as time of establishment was concerned, 
from. this 


in Fond du Lac County. 
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nucleus, through expansion of the two 
principal companies, Italian cheese man 
ufacture has developed (1) to the east, 
in the well developed dairy regions 


Lake Lake 


Michigan, (2) to the west and south- 


between Winnebago and 
west in the brick and Muenster cheese 
regions of Dodge County (See Loyal 
Durand, Jr., “Cheese Region of South 
Economic 
raphy, Vol. 15. No. 3. 1939, pPp- 283-292) 


(3) in the intensive dairy 


eastern Wisconsin,” Geog- 
regions. of 
northwestern Wisconsin, but to the 
south of the cut-overs, particularly in 
Polk and Barron Counties, and (4) in 
the developing agricultural regions of 
the Upper Peninsula of Michigan (Fig 
ure 11). The first two-named regions 
are still characterized by small cross 
roads cheese factories (Figure 12), 
although a few large plants devoted to 
one or two of the Italian varieties have 
been built within them. They are geo- 
graphically adjacent to the Fond du Lac 
nucleus. Northwestern Wisconsin and 
the Upper Peninsula have entered Italian 
cheese manufacture as a result of the 
coming of the Stella Cheese Company 
to the regions, and building within them 
of large modern cheese factories, 
equipped to manufacture several [Italian 
varieties, and also American cheddar 
market 


cheese if the raw material or 


conditions justifies it rather than an 

Italian type. 
The western portion of the Upper 

Michigan, 


Wisconsin, is the region. of 


Peninsula — of Immediately 
north § of 
Italian cheese manufacture in that state. 
Unlike the three Wisconsin regions to 
which the industry has expanded, the 
Upper Peninsula is not a region of large 
scale farming, nor of intensive dairying, 
but a region of expanding agriculture 
and dairving in the cut-over country. 
The Italian cheese industry has pro 
vided market for milk of the farmers of 


the western part of the peninsula, and 
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has, as a result, encouraged increased 
emphasis within these districts upon the 
dairy industry. Of 45 dairy manufac- 
turing plants in operation in the entire 
Upper Peninsula during 1946, seven were 


Italian cheese factories, 16 were Amer- 


PER CENT 1946 
PRODUCTION 


PRODUCTION IN 


rHE AMERICAN Datry REGION 2 


Nm 
sa 


laboratory research, the new large plants 
all having special rooms within them 
The 


of one of the companies, son-in-law of 


for study. production manager 


the founder, holds a doctor's degree in 


bacteriology and chemistry from. the 


FACTORIES, ITALIAN CHEESE, 1947 ; 
OUTLINED STATES 96% OF PRODUCTION, 1946 


FIGURE 9 


ican cheese factories (over half of which 


\Mlenominee County 


Bav,— the 


Peninsula 


were located in 
(sreen 


the 


west. of agricultural 


section of that is 


cCOon- 
tigzuous with the agricultural regions of 
northeastern Wisconsin), 12 were cream- 
cries and ten 


manufacturing butter, 


were combined creameries and American 


cheese factories. While the Italian 
cheese plants were not most numerous, 
they were on the average the largest 


plants, ranging in size upward from 


medium to one of the large dairy plants 


in the 


state, located on 


the Copper 
Range of the Keweenaw Peninsula. The 
chief rennet manufacturing plant of one 
of the Italian cheese companies is also 
located in the 


Italian 


Peninsula, and 


| ppet 


cheese factories are principally 
situated in the agricultural-saxicultural 
districts of the Ore 
Range Copper Range. 


Areal Italian 


manufacture has been accompanied by 


\Mlenominee Tron 


and Keweenaw 


( Xpansion ol cheese 








Locational map ol the Italian cheese factories of the United States, 1947. 


University of Turin, and has done re- 


search work at the Darwin Institute in 
Milan and the Pasteur [Institute in Paris. 
He has been responsible for introduc- 
tion into Wisconsin and Upper Michigan 
of the manufacture of several types of 
Italian cheese not previously made out- 
side the Po Valley. 
made possible American production of 
Molds 
have been developed to impart flavor 
to the latter. 


Research has also 


romano and gorgonzola cheese. 


Romano, a white 


pure 
sheep's milk cheese of Italy, as a result 
of American experimentation, is now 
the middle 
of a Wisconsin or Michigan winter, when 
fed. The 


white cheese. 


manufactured only during 


the cattle are entirely barn 


resulting milk makes a 


As soon as the cows are turned out to 


the 


pasture milk is not made into 


the color 
the 


cattle consume fresh grass is not desired 


romano, because vellow 


assumed by the cheese as soon as 


in this variety. Other Italian practices, 
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however, have been preserved, even 


with shift to cow’s milk. Among them 
are such things as coating cheese with 


a mixture of lampblack and olive oil. 


SUBDIVISION WITHIN THE INDUSTRY 


Manufacture of Italian varieties of 
cheese has resulted in considerable local 
Large cheese plants 


the 


specialization. 


manufacture several varieties in 


same factory, small crossroads factories 
usually specialize in one or two types. 
Many Wisconsin cheesemakers of Amer- 
the tech- 
nique of manufacturing asiago cheese, 


ican ancestry early mastered 
and today combine making this Italian 
variety and American cheddar cheese, 
the 
During the middle 1930's when demand 
the 
large Italian cheese factory at Camp- 


two not being greatly dissimilar. 


for Italian varieties was expanding, 


bellsport in Fond du Lae County en- 
gaged surrounding cheesemakers, most 
of them of German or German Swiss 
ancestry, to manufacture the curd, which 
was transported to Campbellsport for 
final moulding and manufacture (Figure 


13). 


Dodge County plants continued to en- 


Nevertheless, many neighboring 


gage in Italian cheese manufacture from 


this time on, built special smoking 


produce caciocavello, 
Only 


rooms, and now 


provolone, and provolette cheese. 





FiGuRE 10.—The Italian cheese factory of 
Frank Esposito at Cicero, New York. The 
factory is representative of most New York 
state cheese factories, which differ in appear 


ance from the crossroads factories of Wisconsin. 
(See Figure 12 
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FIGURE 11.—-Factories producing — Italian 
cheese in Wisconsin and the Upper Peninsula 
of Michigan, 1945-1946. Southeastern and 


Northwestern Wisconsin are the main producing 


regions Compare with Figure 7, to see th 


shifts that have occurred during eighteen vears 
The small center in Northeastern Wisconsin 
re mains, the Lake Nebagamon factory has been 
abandoned, and the industry was unable to 
maintain itself in the extreme southeast, near 


Racine. The two centers of concentration are 
among the most important dairy regions in 
the state. In Upper Michigan the two some 
what separated regions of production are thi 
agricultural-saxicultural districts of the Kewe« 
naw Copper Range and the Menominee 
Range. 


Iron 


four or five of the several dozen cross- 
roads factories are manned by persons 
of Italian birth or ancestry. Rise of 
Italian cheese manufacture in the area 


was partial cause of decline in output 


of brick and Muenster cheese. (See 
Loyal Durand, Jr., ‘Recent Market 
Orientations of the American Dairy 


Region,’’ Economic Geography, Vol. 23, 
No. 1, 1947, pp. 24-37. 
the article referred to in reference on page 
224, the 1931-1937 


in Italian cheese production in south- 


A diagram in 


also shows rise 
eastern Wisconsin; see Figure 16, p. 291.) 
The large new factories also possess a 
degree of specialization, particularly for 
the varieties that require special condi 
tions of curing. Thus concentration of 


gorgonzola production is at Amery and 


ITALIAN CHEESI 


Barronett in northwestern Wisconsin, 


where man-made ‘‘caves’’ have been 


constructed in connection with a new 
plant, and the cheese is aged under 
conditions approximating those of the 
gorgonzola district in Italy near Lecco 
on Lake Como in the foothill zone of 
the Italian Alps. 

the manufacture of 


Manu- 


facturing complexes range from making 


Ramifications of 


Italian cheese are considerable. 


an Italian variety alone, to combina- 


tion of an Italian variety or varieties 


with several other types, each being 


made, of course, only on a_ particular 
make 


caciocavello or asiago for several days, 


day. Thus a cheesemaker may 
turn to American cheese for a_ period, 
and later make provolone or provolette. 
The situation may be summed up by 
indicating the regional associations as 
1946, 


Italian 


Wisconsin, 
than 8&0 
cheese at some period of the year; 37 of 
the Italian 
American cheese, 23 


follows. In during 


more factories made 


factories combined with 


and brick com- 


bined with American alone, eleven with 


brick alone, and one each combined 
Italian, American, and Blue, Italian, 
American, brick, and Gouda, Italian, 


brick, and limburger, and Italian, brick, 
and Tilsit cheese. In Upper Michigan 


combined Italian and 


New York 


the factories combined 


two factories 


American cheese, in state 
twelve of 
Italian 


California 


some 
cheese, while in 
did 


cheese 


and American 


practically all factories 


SO by 


manufacturing American 


during autumn and winter, and = an 
Italian variety during spring and 
summer. 


Cheesemakers who now engage in 


manufacture of Italian cheese are both 
of Italian and non-Italian origin so far 


New York 


manned by 


as ancestry is concerned. 


and California factories are 
the highest percentage of cheesemakers 


born in 


Italy, or sons of immigrants. 
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rHE AMERICAN DAIRY REGION 


In the Wisconsin-Upper Michigan area, 


while the industry 


was founded by 
Italian-born, majority of the cheese- 
makers who make Italian cheese are 


native-born Americans, usually of Ger- 


man, Swiss, or Scandinavian descent, 


and the North Italian dairy immigrant 


is now in the minority in the actual 
making-room. 
PRESENT MARKET FACTORS 
Italian varieties of cheese are used 


principally by persons of Italian birth 
or descent, although many non-Italians 
have now become purchasers of one or 
more of the types. The American mar- 
ket extends from coast to coast, but is 
mainly concentrated in the cities of the 
Northeast. However, with coming of 
non-Italians as customers the industry 
has been able to market its products 
widely. 

The market, when measured purely 
by persons of Italian birth or descent, is 
large because Italian cookery requires 
an almost daily use of cheese, and large 
proportion of Italian-Americans con- 
tinue to depend upon foods with which 
The fact that Italian 
cheese is second only to American would 


As of 1940 


there were 1,623,580 inhabitants of the 


they are familiar. 
indicate considerable size. 


United States who were born in Italy. 


They constituted 14.2 per cent of all 
foreign-born residents in the United 
States at that time, and were more 
numerous than persons born in Ger- 
many, the U.S.S.R., or Poland, the 
next three countries in order. The 
584,000 foreign-born Italians of New 
York constituted 20 per cent of the 


foreign-born in that state, and Italians 
made up between 20 and 25 per cent of 
the foreign-born New 
York, New Jersey, Pennsylvania, and 


Rhode 


in Connecticut, 


Island, and between 10° and 


19 per cent of the foreign-born in Cali- 
fornia, Colorado, Illinois, Massachusetts, 
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and Ohio. Persons born in Italy have 


exceeded a million in number at each 
census year from 1910 to the present, 
but in 1900 included only 484,000. in- 
dividuals, and in 1890 but 182,000. Rise 
of Italian the 
United States and increasing market of 


immigrants since the 1900-1910 


cheese production in 
direct 
period thus correlates. 

The generation 
Italians was 2,971,200 in 1940, which in- 
cluded 1,580,920 persons whose parents 
1,390,280 


who had one Italian-born parent. When 


number of second 


had been born in Italy, and 


added to the figures of foreign-born the 


potential market of first and second 


generation Italians in the United States 
4,594,780 While 


not all are consumers of Italian varieties 


thus totals persons. 


of cheese ther a sizeable market 


supply 


for them. When added to third genera 


tion Italians, merged into the cen- 


now 
sus figure of native Americans of native 


born parents, but probably 3,000,000 


non-Italian 


or so in numbers, and to 





Figure 12 Representative crossroads cheese 
factory of Wisconsin. ¢ ompare with Figure 10 
Thi lactory, near Ma ible in Dodye (ount 
is one of many that combine the manufacture ol 
American cheese with the manufacture of an 


Italian variet Photo b 


Wilhelm Crednet 


consumers of Italian-type cheese — the 


potential market is large, particularl 
when it is remembered that per capita 
consumption is usually high among 
those who have clung to Italian food 
and have not hifted 10 \merican 
cuisine 


(;EOGRAPHY 


Regional character of the market is 
also emphasized by distribution of per 
sons of foreign stock (first and second 
Italian The 
Middle Atlantic states are residence of 
2,696,779, New England contains 
684,260, the East 
611,113, the 
278,874. 


generation) of ancestry. 


North Central states 


and Pacific Coast states 
Consequently the four groups 
4,271,056 or 


93 per cent of the foreign white stock of 


of states contain nearly 
Italian birth or parentage in the United 
States. The Italian 


cheese in Wisconsin and Upper Michigan 


main output of 


is thus in a location adjacent to raw 
materials of manufacture, but not imme 
With growing 


, centers of manufacture 


chatels at the markets. 


Importance have 
shifted farther and farther from regions 
Italian cheese 


manutacture is less market-oriented than 


of consumption, and 


it was during the days of its nascenee 


and infanes 


(COMPETITION 


WITH IMPORTED CHEESI 
Rise of domestic Italian cheese pro 
duction in the | nited States has been 


accompanied by decreasing import. of 


cheese directly from [tah Phat coun 


try contributed 40 million ot 





lhldaore 
pounds of cheese annually to American 
markets for some. time By the earl 
1930's imports were down to. slight! 
over 30 million pounds. In 1938, when 


domestic production reached 16,461,000 
pounds, imports were 25,439,000 pound 
beginning of wat 


The next year, with 


in kurope, upset conditions prevailed 


forced re 
Ptal 


American production of 


in international trade, and 


alignment of the food situation in 


Sharp rise in 
tarted churing 


Italian cheese ; which had 


1934. 1938, continued In two vear 

by 1940, American production reached 
the import figures of 1938, and a figure 
of 34,363,000 pounds during 1941, then 


doubled in the four year 


1945 


than 
1942 


Miore 


from ldomestr yroduetion 
| 
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almost replaced the imported, a situation 


that had prevailed previously in the 
United States with respect to other 
varictics of foreign cheese. lurther- 
more, entry of American cheesemakers 
into manufacture of types not formerly 
made outside Italy resulted in- their 


almost complete capture of the market. 


lmportance at one tim 


Italy 


ot impor ts 


cheese trom for sale 


of 


Italian elements of the American popu 


among 


lation Is not generally appre ated by 


\merican citizen, not com 
of the 


Imports of provolone 


the ordinary 


monly a consumer Itahan varie 


ties cheese, for 


example, were three times in quantity 


the imports of French roquefort, a type 


used generally in the United States for 
salad dressings and flavorings as well 
as for table consumption. Imports of 


parmesan cheeses were slightly greatet 


than roquefort imports, and of romano 


cheese nearly eight) times larger in 
poundage than roquefort. Before the 
war the United States imported four 
times as much [Italian cheese as Swiss 
Varictics 


Recent Mnporte d comp titors of Amer 


ican-made Ttahan types of cheese have 
come from Argentina. Cheese factories 
of that country pay less for raw mate 
nial than do cheese factories of the 


American Dairy Region, wherein there 


Is stern Competition among dairy plants 
for a supply of raw milk \rgentine 
production of Ttalian cheese has in 

creased Competition to date, how 

ever, has not been great, and American 
imports of Italian cheese from Argentina 
total usually somewhere between tive 
and six million pounds annually, and 
have hown an merease snce 1939 
By comparison, Argentine imports now 
account for about as much cheese annu 
all i thre American industry con 

tributed to the market during the late 
1920 when the home industry was in 
it nhanes and cdomestn production 
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has more than replaced the quantity of 
former imports from Ttaly. 

The American manufacture of Italian 
has operated and grown during 
the period 1930-1946 under the frame 


work of the import duties of the United 


cheese 


i d - 
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lishment of one of the Italian cheese companies 
Unlike the s, laree small, thi 
is located the village of Camp 
adjacent to the railroad, and possess 


Warehouse and shipping estab 


cheese factori or 


immediately in 


In ll port, 


trackage tacilitue 

States Tariff Act of June 17, 1930 
Italian cheese, as listed in paragraph 710 
of the Tariff Act, was assessed a cluty of 


seven cents per pound, but not less than 
ad 


modified 


35 per centum valorem. However, 


the duty was under various 


trade agreements negotiated during the 
1930's, at all 


Ol 


and present cheese im 


ported from either [tals Argentina 


is assessed the modified rate of five cents 


per pound, but not less than 25 per cent 


ads valorem Phe moditied 


rate was 
made appheable to Argentine imports 
on November 15, 1941. Growth of the 


domestic manufacture of [talian cheese, 
partially related to the protective wall 
of the 1930) tariff, 


tinued and accelerated despite lowering 


has, however, con 
of the wall, and despite shift in source of 
a nation 


able 


COMpPcting: PMpot ts trom 
by 


Lip ose { 


war to one that was to progress 


international trade because 


of the 


purt 


Wall 


SUMMARY 


of Italian cheese produc 


Vn ricahh 


Rapid rise 


tion am the Dairy Reeion has 








230 EcONOMK 


of the 
market-oriented 
Italian 
ties of cheese has shifted to portions of 
the that 


been a marked feature past 


twenty years. From a 


industry, manufacture of varie- 


Dairy Region supply large 


quantities of raw material for the cheese 


factories, farther removed from main 


regions of consumption. 
Italian now attained a 
States 


the chief cheese-producing state, Wis 


chee st has 


position in the United , and in 


consin, second only to American cheddar 


cheese. National production of Italian 


tEOGRAPHY 


cheese surpassed Swiss cheese in quan 
of 1945, 


and Wisconsin Italian cheese production 


titv during the calendar vear 


surpassed that state’s output of Swiss 
the The 


industry is firmly rooted, and has estab 


cheese Same Vecar. domesti 
lished itself as a major subdivision of 
American dairy manufactures. Overseas 
competition has shifted, at least tem 


Italy 


although the American industry 


porarily , trom to Argentina, 


is ack 
quately equipped at present to supply 


the entire market. 
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speaking peoples of the world. 


among English- 
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Murpuy, RayMonp E. World Survey. 
lished by Rand McNally Co. 


The most inclusive and effective workbook 
in geography that has appeared for a long time, 
if ever, is this ‘World Survey” by Dr. Raymond 
E. Murphy, for use with Goode’s School Atlas, 
designed for a world survey course at the college 
level, particularly as an introductory course. It 
provides a basic outline for just such beginning 
work in geography and lends itself most flexibly 
and satisfactorily to anv thorough beginning 
course in the geography of the world. 

Northern North America is treated first, then 
the United States, Middle America, South 
America, Africa, Europe, Southwestern Asia, 
Monsoonal! Asia, Southeastern Asia, and finally 
Australia and the Pacific islands follow in 
sequence. A smaller supplementary volume 
than the workbook itself contains the outline 
maps that. facilitate and enrich the use of the 
workbook. It is as indispensable as the work 
book. 

Doctor Murphy is well qualified to write this 
book because of his thorough training in geog- 
raphy. Before completing it and putting it on 
the market he had tried it out exhaustedly and 
fully at Pennsylvania State College. The best 
quality of the workbook is its applicability to 
any text that mav be chosen, but from almost 
every other point of view it is similarly excellent 
Any teacher of an introductory or “ principles”’ 
course in geography that embraces the whole 
world can adapt the workbook to use with a briet 
course, a medium course, or a long course It is 
so adaptable that no teacher can afford to be 
without it, no matter what text or texts he may 
use with it. Doubtless thousands of college stu- 
dents, and even advanced high school students, 
will use this book with great advantage to their 
understanding of world problems. 


Pub- 
3600 pages. 
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Use and Misuse. 
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The Land of Britain, Its 
Published by Longmans, 
55 Fifth Ave., New York, 
Price $10.50 (about viii and 507 


In almost all respects a monumental piece of 
work, ‘‘ The Land of Britain, Its Use and Mis 
use,’ by Dr. L. Dudley Stamp, represents a 
measure of devotion and steadfastness of pur- 
pose surpassed by very few publications in any 
language or in any region. It constitutes as 
complete an inventory of the land and its use 
as any nation has as yet undertaken; probably 
there is no completed work that excels it for 
thoroughness, inclusiveness, and usefulness. 
Had it been completed the American Atlas of 
Agriculture might in some wavs have been as 
significant as this British appraisal of British 
land and territory in relation to the economic, 
political and socia! life of the people. 

The cost at which the volume is sold represents 
only a small part of its value; in fact, no money 
value can be set upon so thorough and useful a 
piece of work. ‘Though Doctor Stamp would 
disclaim any monopoly of devotion or service in 
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the preparation of this remarkable volume, th« 
fact remains that it was his vision, his indomi 
table purpose, and his indefatigable work that 
made the volume possible. When he returned 
from the University of Rangoon, where he had 
been Professor of Geography and Geology for 
three vears and later agreed to become Chairman 
of the Regional Survey Committee, he found 
serious gaps in the knowledge that he needed to 
organize the survey. As he himself states ‘the 
idea began tocrvstallize in mv mind of organizing 
a field-to-field survey of the whole country, cover 
ing every acre, and recording its use and then 
of preparing a report or description of the work 
Two main matters had to be settled—the infor 
mation to be collected and the organization to 
be developed. In due course of time, both 
problems were solved and in the Summer of 1930 
the actual work began under a grant of 500 
pounds for the initial steps 

Beginning with 1930 the project continued 
with increasing momentum as the years passed 
by. By the autumn of 1934 only ten per cent 
ot the field work remained to be done, thoug! 
publication had scarcely begun. The cost ot 
publication was high and it was hard to muster 
the funds that were required to print the maps 
and it was not until the publication of the present 
volume in 1948 brought the great work to an 
end. Throughout that long period Doctor 
Stamp remained as Director of the Land Utiliza 
tion Survey. The volume constitutes a record 
ot the tremendous work that he did. 

Unquestionably there will be other such 
inventories for other countries in the very neat 
future. It behooves every nation to have is 
complete and critical study of its land resources 
as Doctor Stamp’s work has provided for Britain 
The Scandinavian countries have been working 
on such a survev for a number of vears, but have 
not vet reached any such complete results as 
Doctor Stamp’s survey in Britain. Needless to 
sav, we have for no part of our country, except 
in a few small areas, such a thorough appraisal 
of our land resources, their value, and their best 
use. 

‘The Land of Britain” includes 21 chapters, 
with appendices and indices aggregating 507 
pages. It begins with the history of the Land 
Utilization Survey, continues with Land Use in 
Britain from 1931 to 1938, and a history of Land 
Use in Britain. The next seven chapters art 
concerned with distribution of various kinds ot 
land use in Britain; following them come eight 
chapters on various factors affecting land us 
and land productivity, one chapter on War Timi 
Changes in Land Use between 1939 and 1945, 
another chapter on Basic Principles of Land Us 
Planning, and finally a chapter on National 
Planning for 1941 to 46. 

The book 1s profusely illustrated by maps 
particularly, a few charts and graphs, and some 
comparative illustrations and a very few photo 
graphs. It is well bound, printed in clear type 
on durable paper, is not too ponderous for ready 
reference, and in the reviewer's opinion, it will 
remain for many vears to come an incomparable 
exemplar of British vision, industry, and tenacity 
of purpose. It forms a monument to the devo 
tion to his country of one of Britain’s great 
geographers, L. Dudley Stamp. 
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RENNER, GEORGE T. AND WHITE, C. LANGDON. 
Human Geography: An Ecological Study of 
Human Society. Published by Appleton- 
Century-Crofts, Inc., New York, price $6.00. 
x and 692 pages. 


A great improvement over their original text 
‘*Geography—An Introduction to Human Ecol- 
the new volume by Renner and White, 
forms just about the best textbook on elementary 
human geography, suitable for an introductory 
course in college or a final text in high school that 
is now available. 

It is well organized throughout, represents a 
sound geographical point of view and includes 
a wealth of textual material that will enable 
every beginning student in geography to lay a 
sound foundation for his later, advanced and 
more detailed studies. Though the approach is 
similar to the first volume, the improvements 
have made the new volume a much more valuable 
book, particularly as a 
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text tor a beginne r’s 
course. 
For those who have not seena copy of the new 


volume, a listing of the several parts and their 
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titles will perhaps best indicate the scope and 
organization of the text. Part I. is devoted to 
Nature and Geography; Part II. 
Climatic Factor (and this section includes some 
250 pages of the 700 pages of text); Part III. 
Biotic Factors; Part IV. Physiographic Factor; 
Part V. Edaphic Factor (somewhat too brief 
for adequate treatment); Part VI. Mineral 
Factors; Part VII. Hydrographic Factors; 
Part VIII. Spatial Factors; Part IX. Social 
Factors; and Part X. Geographical Theory. 

The book is richly and critically illustrated. 
Every illustration is germane to the text in closest 
proximity to it. The charts and maps are clear, 
and easily understood. The book has a con- 
venient format. It is bound well and attractive- 
ly. The text is clear and simple, the type is 
legible throughout and the paper well 
to avoid glare. 
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chosen 


In summary, it is perhaps no exaggeration to 
say that it is the best text on human geography 
for an introductory, or beginner’s, course that 
has appeared from the American press. It is 
doubtful if there time a better 


such text. W. E. E. 
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Recent Activities in Venezuela's Petroleum Industry, George S. Corfield, Oklahoma A. & M. College, Stillwater, Oklahor 

Production and Manpower in Great Britain, Harold E 
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The January issue includes: 


Rotterdam and Waterway Approaches to the Rhine. F. W. Morgan, University College, Exeter, England 
Geography of Grant County, Washington, Elbert E. Miller, University of Nebraska, Lincoln, Nebraska 

Leeds and the Yorkshire Woollen Industry, Henry Rees, Malmsbury, Wiltshire, England 

Czechoslovakia's Territorial and Population Changes, John Shute, Washington, D. (¢ 

Austria: Her Raw Materials and Industrial Potentialities, George W. Hoffman, Indiana University, Bloomingt 
**High Farming” in Southwestern England, 1840-1880, G. E. Fussell, London, England 

Aluminum Resources of the United States, James E. Collier, University of Missouri, Columbia, Missouri 


The October issue of Volume 23 contains the following articles: 


City Pattern of Durham, N. C., Coy T. Phillips, Woman's ¢ | 
New Zealand: Marketing a Pastoral Surplus, Irene A. Moke, University of Nebraska 

A Program for Stabilizing the Fishery of Washington, Tim K. Kelley, University of Colorado. 
Industries of the Hinterland of Bristol, Frank Walker, University of Bristol, England 

Goldfish Industry of Martinsville, Indiana, James R. Anderson, University of Maryland 
Ch’ang-Ch'un, Norton S. Ginsburg, University of Chicago 

Reconstruction of Philippine Agriculture, Alden Cutshall, University of Ilinois, Navy Pier, Chicago 
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he July issue includes: 
Sogn and Fjordane in the Fiord Economy of Western Norway, W. R. Mead, University of Liverpool, England 
Geography of Industrial Localization, George T. Renner, Columbia University, New York 
Arbuckle Mountain Ranching Area, John W. Morris, Southeastern State College, Durant, Oklahoma 


Port of Monterey and Vicinity, Curtis M. Wilson, University of Toledo 
Middle Park and the Colorado-Big Thompson Diversion Project, Harold A. Hoffmeister, University of 


Single copies of back numbers of Volumes 1 to 5 inclusive will be sent to 
any American address for $2.50 each; to any foreign address for $2.75. Back 
numbers of Volumes 6 to 15 inclusive will be sent to any American address 
for $2.00 each; to any foreign address for $2.25. Numbers of Volumes 16 
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